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1. Introduction 
1.1. Subject 
 
 The main aim of this project is to investigate the assumed linkage between 
the use of private cars and economical growth. Our focus is also on possibilities of 
changing the present system of automobility, using alternatives that offer solutions to 
environmental pollution, as well as other problems related to individual car use. 
 
1.2 Definitions 
 
Auto-consumerism: 
Our own term which derives from the continuous patterns within the consumerism 
culture, specifically as one of the characteristics of the auto-mobility system.  
 
Automobility: 
Automobility is the term used by Urry to define the state of mobility resulting from the 
use of passenger cars. It covers the way mobility has become a natural thing for all 
people in modern developed societies, and consists of a number of interlinked entities.  
 
Consumerism culture: 
Consumerism culture is the effects of equating personal success with purchasing 
material possessions, especially in the developed countries.   
 
Greenhouse effect: 
The capacity of certain gasses in the atmosphere to trap heat emitted from the Earth’s 
surface, thereby insulating and warming the Earth. 
 
Individual/private transport: 
Transportation by a privately owned vehicle.  
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Information technology: 
Information Technology Association America defines IT as the study, design, 
development, implementation, support or management of computer based information 
systems, particularly software applications and computer hardware. 
 
Mobility:  
In short, mobility means the ability and willingness to move. “Mobility is a well-known 
sociological concept, related to class, social activity and movement.” (Drewes Nielsen, 
2005, p52). In relation to transport, mobility is a concept including both actual and 
potential movements. In the post-modern society mobility includes four different kinds 
of movements: corporal mobility, referring to movements of people; objective mobility, 
referring to movements of goods; virtual mobility, referring to movements of 
information, communication and images; and imaginary mobility, referring to TV and 
media (Drewes Nielsen, 2005).  
  
Public transport: 
By definition - public transportation is transportation that by a conveyance provides 
regular and continuing general or special transportation to the public (APTA, 2006). 
In our project we will use this term when referring to transport systems in which people 
do not travel in their own vehicles. Our focus will mainly be on bus, train and metro 
systems.  
 
Sustainable energy: 
Sustainable energy is about using energy wisely, and using energy produced by clean 
technologies or from renewable sources. 
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1.3. Problem area 
 
1.3.1. History of fossil fuels 
 
The history of fossil fuels is closely linked to the industrialization of 
modern society. Oil and coal has been utilized for centuries all over the world - from 
China to ancient Greece and Egypt. Since around 1850, with the invention of the steam-
machine in the beginning of the industrial revolution, and later the internal combustion 
engine, the consumption of fossil fuels has steadily risen. 
 
 
Figure 1: Growth in Fossil Fuel Consumption. Source: British Petroleum, Worldwatch Institute, 2007 
 
The invention of the automobile, as well as Ford’s successful development 
of the assembly line, revolutionized the transport sector and essentially the need for oil. 
 The Second World War made oil production and extraction very efficient, 
and the post war boom boosted economies, which in turn built up industries consuming 
fossil fuels. During the post-war era, Western societies found them selves in the 
consumer age where consumption increased explosively.  The technological advances 
of this time, including cars, refrigerators, and affordable plane rides, laid the ground for 
the lifestyle we take for granted today. Nevertheless, such developments have come 
hand in hand with new and growing environmental problems plaguing the world today: 
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growing CO2 emissions, threats of global warming and other issues that are no longer 
only a concern for environmental activists.  
 
1.3.2. Scarcity of fossil fuels 
 
“Even the most powerful man in the oil patch, Saudi Arabia’s Mr Naimi, 
seems to acknowledge that his world is changing. Five years ago, when asked about the 
prospects for hydrogen, he immediately applied: “Hydrocarbons will remain the fuel of 
choice for the 21st century.” Asked the same question again recently, he reflected before 
replying. He had been surprised by the size of the investment the global car industry is 
making in fuel cells, and he was concerned about efforts to tackle climate change, 
which he believed would hurt oil.  Most revealingly, he said that his country was now 
looking into carbon-sequestration technologies. Eventually he got back to the question: 
“Oil will still dominate for the next 30-50 years, because there are no meaningful 
substitutes.”” (Economist, 2005). 
 
 Oil consumption has exceeded discoveries by a factor of three during the 
past two decades, reaffirming the idea that fossil fuels are finite (Flavin, 2006). Energy, 
with oil in particular, is one of the main, if not the most important, driving force of 
modern economies. The amount of energy available determines not only the pace of 
industrial development, but also the existence of effective means of transportation and 
subsistence.  
Since the discovery of petroleum in the 19th century, oil as an energy 
source has taken a leading position among other energy sources like natural gas, 
hydropower, wind power, etc. Demand for oil has been growing ever since, and this 
demand is fuelled by the consumerism culture of the wealthiest countries in the world 
(Shelley, 2005). Even though the alternative sources of energy have developed 
noticeably, it is clear that it will be difficult for the alternative sources of energy to 
substitute oil and other fossil fuels within the near future. Nevertheless, continuing this 
path with increased use of existing technologies, as well as a constant expansion of oil 
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use along with the presumption that the Earth will yield whatever quantity of oil is in 
demand, is very unsustainable.   
Some economists expect higher oil prices and improved technologies to 
continue to provide oil production for the near future. Even so, most geologists disagree 
because they do not believe that there is any new oil reserves of a considerable size left 
to be found. They believe that supply will eventually fall short of growing world 
demand, and result in the peaking of world conventional oil production. 
 
 
Figure 2: World Oil Supply. Source: ALMC, 2007 
 
The above graph presents the Hubbert curve, as created by geophysicist 
Marion King Hubbert. Hubbert’s Peak Oil Theory is most referred to among analysts 
when claiming that oil is a scare resource. The Peak Oil Theory suggests that eventually 
the world oil supply will be deleted by half, and will no longer be able to meet societal 
demands.   
Over the past decade, oil production has declined in a majority of the 
world’s oil producing countries, including half of the OPEC members. In the US the oil 
production peaked in 1970, as was predicted in Hubbert’s curve. While world oil 
demand declined after the oil price shock in the 1970s, on average it has been steadily 
increasing.  
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As it can be seen in the graph below, Norway, one of the world’s oil 
producers, peaked around 2001. 
 
 
Figure 3: Norway Peak Oil Curve. Source: Energyfiles, 2006 
 
Even though Hubbert’s peak oil theory is disputed, it is widely agreed 
upon that the oil resources are not going to be available forever. The main discussion is 
focused on how many years into the future will oil be available as an energy resource. 
Even taking into consideration the most positive prognosis, it is blatantly obvious that 
there will be a need for alternative energy resources both because of the scarcity of oil 
and the negative impacts of oil on the environment. 
 
1.3.3. CO2 emissions and global climate change awareness 
 
As mentioned before, during the past years, a variety of research and the 
evident consequences of CO2 emissions have resulted in a greater awareness of the 
environmental problems caused by humans. Both individuals and countries have taken 
actions to reduce the negative impact of CO2 emissions. One of the most relevant steps 
taken has been the ratification of Kyoto Protocol by governments of 171 countries.  
Another recent attempt to draw attention to the environmental issues in the 
global political agenda, has been the release of the UN Climate Report 2007. The report 
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introduces recent data detailing the impacts human actions have made on our 
environment, including the major environmental problems we are currently facing. 
Despite years of excessive fossil fuel consumption, it is only during the last decade that 
governments have acknowledged the degree of damage caused by CO2 emissions and 
taken action to reduce it. The two major international initiatives are introduced further 
in the text. 
The UN Climate Report 2007 deals with the climate changes caused by 
humanity. Human actions influence ecosystems in a number of ways, damaging 
biodiversity, as well as the Earth’s natural systems as a whole. Greenhouse gas, GHG, 
especially CO2 emissions, result in global warming and  is believed to have devastating 
impacts on the climate; e.g. drying rivers and lakes, altering annual seasonal cycles, 
inducing natural disasters like flood and drought, and compromising the security of 
water and food supply.  
The Kyoto Protocol is the amendment to the United Nations Framework 
Convention on Climate Change, and focuses mainly on reducing the greenhouse effect 
and climate change. The protocol was originally declared in 1998, and approved by 173 
countries by April 2007 (UNFCCC, 2007).  
One of the main goals of the Kyoto Protocol is to reduce greenhouse 
emissions by cutting the Carbon Dioxide (CO2), Methane (CH4), Nitrous Oxide (N20), 
Hydro fluorocarbons (HFCs), Perfluorocarbons (PFC2), Sulphur Hexafluoride (SF6), in 
sectors of energy, industrial processes, agriculture and waste. The energy sector 
includes the transport sector, manufacturing- and energy industries. Countries that have 
ratified the Kyoto Protocol have requirements of reducing CO2 emission by at least 5 
per cent as of the level of 1990 until 2008 and 2012 (Only Annex I countries).1  
The Kyoto Protocol has a vision of cutting down the greenhouse gas 
through enhancing energy efficiency, promoting sustainable development of agriculture, 
research and promotion, and development and increased use of new and renewable 
forms of energy by using innovative environmentally sound technology (UNFCCC, 
2007). 
                                                 
1 See appendix A 
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The Kyoto Protocol has taken countries such as India and China into 
consideration, but did not put any requirements on these countries due to their high 
population. Countries such as Australia, Croatia, the US and Kazakhstan negotiated the 
protocol, but have not ratified it yet.   
 
1.3.4. Greenhouse Gas Emissions in Denmark 
 
Present consumption levels of oil make it extremely difficult to switch to 
alternatives such as wind power, hydroelectric power, etc. Nevertheless, there are 
countries that have reached considerable success in reducing the CO2 emission levels. A 
good example is Denmark, where the emission levels have decreased, in contrast to the 
growing levels in most other developed countries. A graph below shows how the overall 
CO2 emission level has decreased during the past years: 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Total CO2 emission in Denmark. Source: Danish Energy Authority, 2006 
 
Denmark ratified the Kyoto Protocol and is included in the Annex I. In 
addition, 20% of Denmark’s electricity production is produced from renewable 
resources, and the government has a vision of reducing the CO2 emissions by 8% by 
2012 and 20% or more by 2020. The data from the Danish Energy Authority shows that 
Denmark has reduced its GHG emissions by 16% in 2005 compared to level of 1990. 
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 Even though the graph shows positive strides in decreasing emission 
levels, it is important to take into consideration that the outsourcing of industries might 
account for a certain amount of emission reduction.  The graph does not depict the 
amount of emissions that have been transferred to another country due to the relocation 
of CO2 emitting industries.  
 
1.3.5. Fossil fuel consumption and CO2 emissions from transport 
 
In this sub-chapter, we wish to investigate patterns of individual sector 
CO2 emissions. The graph below clearly depicts the overall decline of such within 
Denmark:    
 
 
  
 
 
 
 
 
 
 
 
 
 
Figure 5: In-/Decrease of CO2 emissions from end users, 1990 - 2005. Source: Danish Energy Authority, 2006 
 
The Graph describes the difference in CO2 emissions from 1990 to 2005 
concerning different end users. Transport has a significant increase in emissions, as 
opposed to other users that are all decreasing. In this context, emissions from energy 
production and conversion are not included, but there is an overall national decrease of 
16,2 %.  
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The pie charts below show how the share of CO2 emissions from 
transport has changed from 1990 to 2005: 
 
 
 
 
 
 
 
 
 
 
 
 (1: Transport, 2: Production industries, 3: Service industries, 4: Households) 
Figure 6: CO2 emissions by end users, 1990. Source: Danish energy authority, 2006 
Figure 7: CO2 emissions by end users, 2005. Source: Danish energy authority, 2006 
 
The CO2 emissions from transport – which is almost entirely powered by 
fossil fuels – is a reflection of the energy use. The two charts below show the 
distribution of energy use in 1990 and 2005. 
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consumption after this increase. This dramatic increase could be explained by the fact 
that fuel extraction is harder to perform due to depletion of oilfields in the North Sea. 
However, the transport sector has increased consumption by 26%, 
making it the primary reason why Denmark has experienced an increase in overall 
energy consumption. 
For those reasons – the increased CO2 emissions and energy consumption 
by the transport sector – we have decided to investigate how energy consumption is 
distributed among different segments within the transport sector. 
 
According to the Statistics Denmark, the energy consumption distributes this way: 
 
  
Figure 10: Transport consumption of energy 1994 and 2004. Source: Statistics Denmark, 2005 
 
In order to further narrow down how the energy consumption is 
distributed in the transport sector, the chart below shows the distribution of vehicle 
kilometres in 2003: 
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have a negative impact on human health. Although these emissions have been reduced 
with the introduction of catalysts on gasoline fuelled cars, and particle filters on diesel 
cars, the emissions cannot be completely eliminated. 
 
Congestion: 
 
Individual transport is inefficient when it comes to space consumption. 
Many commuters drive alone in a vehicle, and with the increasing number of cars, rush-
hour traffic jams result frequently in metropolitan areas all over the world. According to 
the Ministry of Transport and Energy (2004), the time wasted by commuters in traffic 
jams in the Copenhagen area, is estimated to have a value of 5.7 billion Danish Kroner a 
year. This number is expected to increase in the next fifteen to twenty years, to 11.5 - 15 
billion DKK a year. 
Besides the economical problems that congestion causes, the 
environmental impacts are also more severe when cars are queuing up.  Idling cars 
waste gas, and the emissions from an idling engine are more polluting than the ones 
from an engine running with a moderate load. 
 
Traffic accidents: 
 
Another side effect of individual traffic is traffic accidents. Accidents also 
involve public transportation vehicles, but the accident rate for these vehicles is lower 
than for individual cars. In Denmark alone, traffic accidents have claimed the lives of 
about 350 - 550 people each year between 1994 and today (Statistics Denmark, 2005). 
On a global scale, 1.2 million people are killed in road traffic accidents, and it is 
estimated that 20 - 50 million people are injured and disabled each year. Accidents on 
roads are the 11th biggest killer globally. WHO estimates that the cost of these 
accidents is 518 Billion US$ each year. The cost of accidents in the less developed 
countries is estimated to exceed the amount given in development aid each year. 
Furthermore, the majority of victims in accidents are between 15 and 45 years old, 
which cause impact on countries’ workforce (WHO, 2004). 
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1.4. Problem formulation  
 
1.4.1. Cardinal question: 
 
What is the background for the assumed linkage between individual transport by car 
and economical growth, and why are alternatives so hard to consider realistically? 
 
1.4.2. Research questions: 
 
 
1. Is high individual mobility a precondition for economical growth, or is high individual 
mobility a product of developed economies? 
 
2. What are the mechanisms that support the present situation of private car use? 
 
3. To what extent does high individual mobility also create immobility? 
 
4. What societal factors influence individual choices to use private transport over other 
kinds of mobility? 
 
5. How are people’s choices to use private cars being influenced by geographical distance 
and availability of public transportation? 
 
6. What realistic alternatives are currently available to substitute for private cars? 
 
7. To what extent is it possible to substitute private cars with information technology? 
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1.5. Methods 
 
In this section we will shortly describe the methodology we have used within 
the project. In our analysis of the background for the assumed linkage between 
individual transport and economical growth – and why alternatives are so hard to be 
considered realistically, it was essential for us to investigate our problem by applying a 
“narrowing down process”. By this process we mean that the cardinal question could 
only be answered by first looking at it in a broader perspective, and then going into a 
specific analysis assisted by discussions. To show how the process of narrowing down 
was implemented we have simplified it by making a table that explains the process:  
 
 
 What is the background for the 
assumed linkage between 
individual transport by car and 
economical growth, and why are 
alternatives so hard to consider 
realistically? 
Finding empirical data to emphasize the relevance of the project and the cardinal 
question.  
Description of theories applied in the project.   
Analysis on how individual mobility is affecting economic 
growth.  
Discussion on alternatives for individual 
transportation.
Conclusion. 
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Our initial motivation for the project was a captivating “Peak Oil” (the 
phenomenon is explained later) discussion on television. After initial research, and 
scrutinizing of empirical sources, the focus shifted, and the present research questions 
emerged. 
 The purpose of using Denmark as a case throughout our analysis was to 
exemplify the ambiguity between the fields of sustainable energy and consumerism 
culture. We found the Danish society to be a good example of today’s consumerism 
culture, and at the same time to have successful policies to combat the environmental 
pollution. Even though Denmark represents one of the leading environmentally friendly 
nations, going into more detailed statistics it becomes evident that the use of cars in the 
sector of individual transport is still increasing. This fact is interesting because it points 
to serious problematics.  
In the investigation of our research problem we made use of 
interdisciplinarity, in the way we considered many different aspects during the project 
work. When going into depth with the analysis it soon became evident that we needed 
different aspects in order to cover the problem area, and to answer the cardinal question.  
 The empirical work contained in the project is mainly based on literature 
sources, and a significant part of the empirical data collected is from various statistical 
sources. The extent of statistics used in order to argue the thesis of the project means, 
that the approach has a quantitative angle. In the process we looked into different 
theoretical approaches mainly through books and scientific articles based on empirical 
research. In the following segment we will briefly summarize some of the main authors 
who have provided us with scientific and theoretical approaches on automobility and 
general patterns in mobility.  
 
John Urry: 
 One of our main theoretical references is Professor John Urry who is a 
sociologist from Lancaster University, UK. One of his research areas is the changing 
nature of mobility.  
  We chose Urry because his work is useful when describing the reasons 
behind the use of private cars. He regards the use of private cars as part of a complex 
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system, and applies interdisciplinarity when analyzing the individual segments of this 
system. We have adapted his notion of six different segments which forms the entity of 
automobility, and also his idea of six ”seeds” which has the potential to change the 
system of automobility.        
 
Wolfgang Bonss, Sven Kesselring, Gerlinde Vogl:      
 The three scholars mentioned above are all included in the research project 
group “Mobility Pioneers”, being an interdisciplinary research group in science, 
technology and democracy. A central report “Mobility and the Cosmopolitan 
Perspective”, produced at a workshop at the Munich Modernization Research Centre 
2004, helps us understand the theoretical approach about first and second (reflexive) 
modernity. The research group’s intension is to produce ideas and theoretical 
conclusions about the relationship between social, spatial and virtual mobility. The 
researchers want to investigate how people shape their own mobility in a modern 
society, and whether the importance of physical movement for the social construction of 
(modern) mobility is getting weaker.  
Reflexive theory helps us to recognize the shift from first to second 
modernity, due to development and scientific progress in science and technology. This 
development is complex, and has played the role as trendsetter for new social 
perceptions and practices within society; the development has influenced peoples’ 
lifestyles, consumer patterns and personal responsibility due to our modern risk society.     
   
FLUX: 
 FLUX is a Danish organization founded at Roskilde University in 1999, 
whose research focus is on the social consequences of transportation and the possibility 
of regulating and planning in relation to transport. Their research is based on the 
development of a more profound understanding of what the causes for the growing need 
of mobility and transport are, and the social implications of this.  
The research in FLUX is divided into three main areas: 
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- Personal transport and mobility culture 
- Transport logistics in socioeconomic perspective 
- Politics and planning in transport (RUC, 2007) 
 
 Their research, and especially the area of “Personal transport and mobility 
culture”, has provided us with important theoretical understandings of what the 
connections between social mobility and development are. Lise Drewes Nielsen, who is 
a member of the FLUX-group, has presented us with essential information on structures 
within mobility, particularly on the social perspectives.   
 
 
1.6. Limitations 
 
When writing the project we faced a number of limitations that have to be 
taken into consideration. The most important ones are listed below: 
  
Our project focuses on the private transportation sector. Nevertheless, the 
limitation of our research is the fact that we are focusing only on the means of private 
transport in the form of cars. We have chosen not to focus on other means of private 
transportation such as air and sea traffic; therefore, the picture we create is not designed 
to depict the  situation in totality. 
Another limitation of our project is the lack of data in the form of 
interviews or surveys. When dealing with people’s choices to use one kind of transport 
mean over another, empirical data from interviews and surveys would be especially 
helpful and would help to give examples of the actual situation and reasons behind 
peoples’ choices. We have chosen to base our research on a variety of empirical and 
theoretical information from different literature and Internet sources.  This might be a 
limitation, as the discussion parts in our project are primarily based on data from 
secondary sources. 
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In the theoretical part of the project, there is a lack of specific theories 
dealing exactly with the connections between development and human mobility issues. 
Therefore we used a number of different theories to support our research and discussion. 
The example of Denmark helps to support project discussions, though we acknowledge 
that it could be a limitation as well, as each country is a specific case. Therefore, 
researching data on more countries could give a better overall view.  
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2. Theoretical background 
 
2.1. The system of automobility 
 
John Urry's "The "system" of automobility" is a theory we intend to use in 
our project in order to explain and analyse the complexity of and the reasons behind the 
individual auto use. This theory is of great importance when it comes to understanding 
the different connections that exist in the modern societies and the reasons why we are 
still in the situation when there are so many alternatives to the private transportation but 
the car ownership levels are increasing like never before. 
The theory stresses the importance of automobility in the globalization 
process. According to Urry, automobility comprises six components that in their 
combination generate and reproduce the specific character of domination that it 
exercises. 
 
The six components are: 
 
1. The quintessential manufactured object (the car) produced by the leading 
industrial sectors within 20th-century capitalism. Examples of these are Ford, GM, 
Rolls-Royce, Mercedes, Toyota, VW etc.   
 
2. The major item of individual consumption - after housing - which 
provides status to its owner/user through sign-values such as speed, security, career 
success, sexual desire, freedom etc. The theory also mentions how the criminal justice 
system is disproportionately preoccupied with this item. 
 
3. An extraordinary powerful complex constituted through technical and 
social interlinkages with other industries such as road building and maintenance, parts 
and accessories, motels and roadside service areas, car sales and repair workshops, 
suburban house building, retailing and leisure complexes, advertising and marketing, 
urban design and planning. This complex also includes oil rich nations. 
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4. The predominant global form of "quasi private" mobility that subordinates 
all other mobilities such as walking, cycling, travelling by bus, rail, and so on. It 
reorganizes how people negotiate the opportunities for, and the constraints upon work, 
family life, childhood, leisure and pleasure. 
 
5. The dominant culture that sustains major discourses of what constitutes 
the good life, what is necessary for an appropriate citizenship of mobility, and which 
provides potent literary and artistic images and symbols. 
 
6. The single most important cause of environmental resource-use. This 
results from the scale of material, space and power used in the manufacture of cars, 
roads and car-only environments, and in coping with the material, air quality, medical, 
social, ozone, visual, aural, spatial and temporal pollution of global automobility. 
 
These components make up the entity of automobility. According to Urry, 
the key is not the "car" as such, but the system of these fluid interconnections (Urry, 
2004).  Furthermore: 
 
"Automobility can be conceptualized as a self-organizing autopoietic2, 
non-linear system that spreads world-wide, and includes cars, drivers, roads, petroleum 
supplies and many novel objects, technologies and signs. The system generates the 
preconditions for its own self-expansion." (Urry, 2004, p27) 
 
When describing the history behind the automobility system, the theory 
emphasizes how the system maintains itself, and how it is hard to change: 
 
 
"Social life more generally was irreversibly locked in to the mode of 
                                                 
2 Luhmann quoted in Urry, 2005. ”(…) Everything that is used as a unit by the system is produced as a 
unit by the system itself. This applies to elements, processes, boundaries, and other structures and, last but 
not least, to the unity of the system itself. ” 
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mobility that automobility generates and presupposes. This mode of mobility is neither 
socially necessary nor inevitable but has seemed impossible to break from." (Urry, 
2004, p27). 
 
Automobility and time-space 
 
A part from the irreversible dependency that automobility has created, the 
intense flexibility that it produces, means that many of the journeys we perform with 
cars would never take place if we were to rely solely on public transportation; the 
flexibility is necessitated by automobility. The flexibility means that modern people are 
forced to "(…) juggle fragments of time so as to deal with the temporal and spatial 
constraints that it itself generates." (Urry 2004, p28).  
In the light of this, the car is described as the "iron cage" of modernity. In 
places where automobility is present, it defines a lot of the public space that exists. 
Much of this space would simply make no sense if cars did not exist. Roads and parking 
places etc. are dedicated to car traffic, and apart from facilitating automobility, some of 
these spaces actually discourage other kinds of human mobility.  
 
System change 
 
After having been developed for almost one hundred years, the system of 
automobility is difficult to change on a global scale, due to the interconnected nature of 
the system. There are billions of agents that adapt and coevolve in the system. Even 
though the car is surrounded by "a maelstrom of change", both on social, economic and 
technological levels, the car still has the ability to drive out competitors like feet, bikes, 
buses and trains. 
In order for a real change to take place, Urry claims, it is necessary to have 
"turning points". The turning points include these notions:  
- that events and phenomena are contagious 
- that little causes can have big effects 
- that changes are non-linear 
 Roskilde University  
The International Social Science Basic Studies 2nd semester project - Spring 2007: “Mobility – On the move?” 
Group 14: Maija Bertule, Jens M. Kring, Qillaq Nielsen, Lasse Degn, Gerelmaa Gerelsaikhan, Lærke Smith 
 
 
 
 
Page 30 of 89 
 
Linear thinking like improving cars’ gas-mileage through better 
technology, or improving public transport, is not enough to change the whole system of 
automobility.  
 
Just like Urry uses six components to describe the system, he also uses six 
"seeds" of transformation that might tip the system and be the turning point needed: 
  
First, it is the new types of fuel such as batteries or fuel cells. It might 
constitute a tipping point if a large number of consumers suddenly switch to this new 
technology. Increased fossil fuel prices might induce this change. 
Second, new materials for car bodies may become available. This would 
mean lower weight, and smaller engines needed to move the cars. Also, the production 
of micro-cars (such as Mercedes' smart car) might increase. 
Third, the idea of a smart card is introduced which can be used to store 
data about the user and can be used to pay for all kinds of public transportation. The 
card should also be used to de-privatize cars; upon entering the semi-private micro-car, 
the user can insert his smart card and all the preferred settings - music, temperature etc. 
– this will make the car seem like a home away from home. 
Fourth, cars are being further de-privatized by car pooling3. 
Fifth, transport policy is shifting away from models that see increased 
mobility as a desirable good. The policy should be backed by investments in public 
transport, better bicycle paths etc. 
Finally, the Internet and communications are increasingly interconnected 
to transportation. Emerging technologies are creating new hybrid mobilities, and at the 
same time face to face communications may be increasingly simulated, which again 
may reduce the need for travel.       
 
                                                 
3 Car pooling refers to the case when several households buy and share one vehicle  
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2.2. The tragedy of commons 
 
Hardin’s theory deals with the problem of population growth and 
restricted resources. In his article “The tragedy of commons” (Hardin, 1968), he 
discusses the problem, what he calls the tragedy of commons. Hardin gives a simple 
example of a pasture open to all. Each of the herdsmen is willing to add more and more 
animals to the pasture, as the utility for an individual is + 1, while the loss (due to 
additional overgrazing) is only a part of -1, as it is shared by all herdsmen. And there, 
according to Hardin, is the very core of the tragedy of commons – the pasture has only 
limited capacity, and adding more and more animals brings ruins to all herdsmen 
(Hardin, 1968).  
He also discusses the reverse effect of the tragedy of the commons, 
namely, an example of pollution, when people keep adding to the ‘pasture’. This part of 
the theory can help us to explain an important aspect of our project – the use of private 
transport. As in the case of herdsmen and the pasture, the users of private transport do 
not feel the negative effects of them using private cars, because the pollution created is 
not instantly noticeable. Nevertheless, it keeps accumulating, leading us to greater 
environmental problems as global warming, air pollution etc. As Hardin points out, the 
problem of pollution is especially difficult to handle, because waters and air are 
common property and can not be fenced, therefore different means of restrictions have 
to be used – as for example taxation and legislation (Hardin, 1968).   
Even though Hardin sees population (its growth) as the main reason for 
growing pollution, he also points out the importance of the need for new types of 
mutual agreements between the members of society, in order to pursue a better future 
for all. Even if that would mean allowing ownership of private transport only for the 
richest part of society, it would be a better solution than the freedom of having cars for 
everyone. “Injustice is preferable to total ruin” (Hardin, 1968). According to Hardin, 
certain freedoms and rights to the commons have to be abandoned one after another, in 
order to gain others. An example in our research project could be giving up the freedom 
of having a private car, which would give us the freedom of breathing cleaner air and 
being safer on the streets. 
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2.3. Peak Oil theory 
 
Most people are aware of the fact that oil is an unsustainable and finite 
energy resource, but the general presumption is that “we have x years of oil left”, where 
x is a suitable large number. Often it is assumed that we have around 40 years to project 
any accompanying problems, but this presumption fails to account for the geophysics of 
oil.    
In our project we are using the Peak Oil Theory to emphasize the 
importance of the need for alternatives to private transportation. Besides the negative 
side effects of cars as for example environmental pollution, traffic accidents etc, it is 
also important to understand that even if we did not have these problems, the individual 
transportation is currently almost exclusively using oil as a fuel, and that is something 
we need to consider as oil is a finite energy source. Even with the most optimistic 
prognosis of the future of oil, with the existing growth in private transportation use, we 
will not be able to sustain the supply of oil according to its demand.  
A prominent geophysicist Marion King Hubbert (1903-1989) observed in 
the 1950s that oil production in the US was following the path of a bell-shaped curve. 
The production of oil would have a “peak”, and would be followed by a decline in 
production. The peak oil theory suggests that at one point the world will have used more 
than half of its oil supply, and it will not be able to match future demand. In a long term 
perspective this will lead to a dramatic change of society 
The Hubbert curve can be seen below, where x and y are replaced by time 
and production scales. 
 
 
 
 
 
Figure 12: Hubbert Curve. Source: Caravans, 2006 
 
 Roskilde University  
The International Social Science Basic Studies 2nd semester project - Spring 2007: “Mobility – On the move?” 
Group 14: Maija Bertule, Jens M. Kring, Qillaq Nielsen, Lasse Degn, Gerelmaa Gerelsaikhan, Lærke Smith 
 
 
 
 
Page 33 of 89 
 It is assumed that the reason for oil production to increase, at the initial 
stage of exploration and production is a rise in demand. As demand increases so does 
the production, and the cause of decline in production in the end of the curve is scarcity, 
simply because the peak of output has been reached (Reynolds, 2002). 
Hubbert predicted that production of oil resources would peak in the US 
around 1965-1970, and it actually happened in the 1970s with a significant rise in oil 
prices. Because of the growing dependency on transportation on the one hand, and a 
growing population on the other, the production could simply not match the demand 
given.  
 
2.4. Theory on directional and non-directional mobility; Structural 
changes in society due to the shift from First to Second Modernity 
 
This theory helps us to explain the development that has laid the ground 
for our heavy use of individual transport. In our project we will use this theory to 
explain how consumer patterns have changed during the last decade, and it is being 
emphasized that the notion of mobility is part of a transformation process, which over 
time is getting more and more complicated. The theory supports us in our claim that the 
increase in individual transport does not necessarily induce economical growth.  
The sociologist Gerlinde Vogl (being part of the research group doing the 
project “Mobility Pioneers”) is arguing that mobility is more than just a psychical 
movement. Her main hypothesis is that mobility as a social concept is a process of 
transformation. In our modern society it is presumed that mobility is a general principal 
for creating a career. But in fact the connection between spatial and social mobility is 
getting weaker. Currently people do not need to be spatially in motion to be accepted as 
mobile (Vogl, 2004).  
On one hand, the assumed intense connections between social and 
geographical mobility are being broken up. The importance of mobility in peoples’ 
everyday life increases due to the growing globalization, but readiness for geographical 
mobility is no longer a precondition for social mobility. On the other hand the 
emergence of virtual mobility has been observed (Bonns and Kesselring, 2004). 
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Transnational social connectivity is not based on physical contact but instead on 
globalized linkages, what refers to the new information and communication 
technologies. Basically it is possible to be mobile without leaving your house, because 
projects and plans can be realized without being physically on the move and present 
around other people.   
 
“(…) the essence of mobility as a general principle of modernity remains 
stable and constant even though the institutional settings for its realization change. In 
other words: there is continuity on the level of principles but on the level of institutional 
settings there is discontinuity because people do not have to travel physically to be 
mobile.” (Bonss, 2004, p7).  
 
Today the development is driven by reflexive modernization and the 
network society. A theory dealing with reflexive modernization always deals with 
alternative futures, because one of its crucial theoretical thoughts is that modernity 
fundamentally transforms itself from first to second (or reflexive) modernity 
(Kesselring and Vogl, 2004). 
 
“Reflexive modernization is conceived as a process of unexpected, unseen 
and unwanted transformations of the general conditions of modern societies. It is 
provoked by the unintended consequences of successful and powerful modern principles 
like rationality, individuality, globality and mobility in practice.” (Kesselring and Vogl, 
2004, p47).  
 
The research group mentioned earlier (“Mobility Pioneers”) defines 
mobility strategies as the way in which people organize and combine different forms of 
mobility to realize their own plans. “Mobility strategies are increasingly necessary to 
be able to juggle the different aspects of social life; made possible by technology (…)” 
(Vogl, 2004, p6). It is argued that mobility strategies depend on different life situations 
and changes within dynamic life arrangements. 
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Moreover mobility as a social concept transforms itself from being driven 
by directionality to non-directionality (Vogl, 2004). This is explained by the social 
concept of first modern mobility as being directional, and in contrast the concept of 
second modern mobility as being non-directional. Returning to the main hypothesis of 
this theory, along with the emergence of the second modernity, there are structural 
changes in mobility.  
The directional mobility highlights the necessity and the possibility to 
develop effective straightness in a spatial as well as in a social way, because the modern 
concept of being mobile is to move upward. “Modern mobility is conceived as 
movement with origin, direction and destination. The paradigmatic metaphor is the 
lightning career as a “meteoric rise” from the bottom to the top.” (Kesselring and 
Vogl, 2004, p49). First mobility means to move directly from one place to another in a 
straight line.    
The concept of reflexive mobility is contrary. This non-directional 
mobility refers to the idea of network mobility, and it is argued that there is no single 
direction for the move, but instead many ways to follow. Nobody knows if the way 
chosen leads to the intended effects, or if unintended side effects might influence the 
direction.  
 
“(…) it goes along with the experience that straightness is a fiction and 
the failure of directionality is likely. (…) Experiencing reflexive mobility is full of 
detours and misty, incomprehensible tracks.” (Kesselring and Vogl, 2004, p49). 
 
The concept of the non-directional mobility and reflexivity is part of a risk 
society, and contains the knowledge about risks and unintended consequences. This 
definition risk society is a modern notion of a society where it is possible to calculate 
risks due to the social and technological security (Kesselring and Vogl, 2004). There 
might very often be detours before reaching a certain goal. 
The first modernity, which is also the beginning of modern society, has its 
roots in the eighteenth century and the beginning of the industrial revolution with a 
wide spectrum of dimensions. Social structures and values were changed through 
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economic and political powers, and urbanization and mobilities became widespread. 
The second (or reflexive) modernity is thought of as the change within modernity, 
rather than a revolutionary transition imposed by major internal forces. This is 
perceived as unexpected, unseen and unwanted transformations of the general 
conditions of modern society, into a more complex modernity, especially focusing on 
connectivity instead of the former boundedness and hierarchy (Kellerman, 2006). 
 
 
 
Figure 13: Selected features of the First and Second Modernities. Source: Bonns and Kesselring, 2004 
 
This theory helps us to explain how today’s modern society is based on 
complexity. Even though it seems arguable that individual transport is a pre-condition 
for economical growth, this is not always the case.  
 
 
2.5. FLUX: “Social perspectives on mobility” 
 
 
Simple Modernity / First Modernity 
 
Reflexive / Second Modernity 
 
Structures, rules and firmness  
 
Networks, scapes and flows  
Safe / certainty  Risk / uncertainty  
Durability  Fluidity  
Predictability  Unpredictability  
Growing stability  Growing liquidity  
Continuity and evolution  Discontinuity and change  
Target oriented  Process oriented  
National order  Cosmopolitan contingency  
Stable connections  Connectivity as problem and project  
National structures in the long run  Transnational structuration for time  
Solid boundaries and boundary keeping  Flexible boundaries and boundary management  
 
Selected features of the First and Second Modernities: 
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Members of the Danish transport research group, FLUX are arguing that 
the linkages between transportation and development are more then just a matter of 
economy. Lise Drewes Nielsen argues that transport is an integrated part of the 
technological, economical and political system of the post-modern capitalist society. 
Her main assumption is that science plays a role as a change-agent in relation to the 
development of transport and transport systems (Drewes Nielsen, 2005). When 
discussing the concept of mobility, she distinguishes between to different main 
perspectives on mobility. 
First, The Economy-Ecology Mobility Research: This approach is focused 
on the relationship between the structural development of society (technological, 
economical and political factors) and its consequences for transport as one of the 
elements of the system of automobility. In a capitalist society the transport system’s 
task is to fulfil the demands raised in the system.  
Second, The Social-modernity Mobility Research: This approach focuses 
on the fact that modernity, mobility, everyday life and identity seems locked around 
automobility or super mobility.  
 
“Mobility is seen as a precondition for understanding movement in post-
modern society and especially understanding how social structures are produced and 
reproduced through mobility. It means that it is the movement and the social relations 
formed through movement, which is the point of departure for research, and not the 
localized structures themselves.” (Drewes Nielsen, 2005, p53). 
 
These two approaches lay ground for the concept of reflexivity. Among 
others, Gerlinde Vogl, and her research group, mentions that mobility is an integrated 
part of reflexive modernization, and this is according to our network- and risk society. 
Our use of going travelling and the use of automobility to support mobility are results of 
reflexive modernization processes of choices and actions (Drewes Nielsen, 2005).  
Drewes Nielsen raises the question whether the concept of reflexive 
mobility can include a development that decouples the relationship between modernity 
and mobility and whether it will be able to contribute to changes in mobility patterns, 
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where auto-mobility keeps increasing and damages nature. Several studies have proved 
that modernity and automobility are closely linked, and the demand for being mobile is 
an integrated part of modern life (Drewes Nielsen, 2005). Drewes Nielsen argues that 
the relation between economic structures is weak at implementing changes in mobility 
patterns.  
  Moreover she argues that concerning transport research in the future the 
challenge is to describe activities that break the accumulative relation between mobility 
and modernity in new reflexive ways (Drewes Nielsen, 2005, p53).  
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3 Economical growth and mobility - The chicken and the egg? 
 
3.1. Is there a relationship between economical growth and corporal 
mobility? 
 
The definition of economic growth is the increase in value of the goods 
and services produced by an economy. How, then, is economic growth created? In 
short, the answer is that an economy provides incentives for investment and competition 
on a market. In this way, stimulating innovation and encouraging the production of 
better goods and services. This will ensure the products’ role in a market and increase 
their value. The question then is which factors spur investment and competition, and in 
the end, how to increase the level of trade, both nationally and internationally.  
The main factor when trying to answer this question is transport, and the 
keyword is accessibility. Among scholars, it has been recognized that there is a direct 
link between GDP growth and transport investment (Banister and Berechman, 2000). 
To frame this statement, financial support to the transport sector has for a long time 
been of great importance. Within the last 50 years, a range of investments in the 
transport and the transport-related sector has taken place. 
 
“The size of the financial commitment to transport suggests its 
importance. Transport generally ranks first or second in magnitude among all 
expenditures for national development, and has accounted for as much as one third of 
all loans by the International Bank for Reconstruction and Development” (Owen, 1964, 
p20).  
 
The bottom line is that if the consumers are not able to get their hands on a 
given product the demand is low. And if the demand is low, the supply diminishes. At 
this point the factor of transport and infrastructure becomes interesting, as it has a direct 
influence on demand and supply. As mentioned before the keyword is accessibility. An 
improvement of infrastructure and transport will generate better accessibility, which in 
the end will ensure an increase in demand. This increased demand results in a greater 
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market, and the supply will consequently rise. Rising demand and supply will ensure 
investment and competition, which spurs increased levels of trade. As described 
previously, these are the key elements for a growing economy.  
These trends argue for a relationship between economic development, 
mobility and transport. Besides the effects on a national level, there have been 
development policies in the EU, advocating for investment in transport sectors in the 
poorer regions of the EU. Spain, Greece, Portugal and Italy have been supported 
financially, in order for cohesion in the EU to be strengthened. The argument is that 
expanded investment in the transport sector will provide economic development in the 
longer term (Banister and Berechman, 2000).  
In the case of Denmark, it is possible to see the link between increased 
investment in transport/infrastructure, increased levels of trade, and rising GDP. This 
argument is supported by the figures below:  
 
 
 
Figure 14: Investments in road network by type of investment and time. Source: Statistics Denmark, 2007 
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Figure 15: Imports and exports by imports and exports and time. Source: Statistics Denmark, 2007 
 
 
 
Figure 16: GDP (DKK mio.) and GDP per capita (DKK 1000) by time. Source: Statistics Denmark, 2007 
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The argument is also supported by Banister and Berechman (2000) in the quote: 
 
“Similarly, there has been a substantial increase in the trade within and 
between countries. (…). Many other measures of wealth or well-being have also 
increased in a similar way: for example, the growth in income levels, the purchase of 
consumer goods, the number of people in schools and higher or continuing education, 
life expectancy, etc.” (Banister and Berechman, 2000, p4).   
 
As it is possible to consider transportation as the backbone of European 
and Northern American economical growth, it is now acknowledged, that lack of 
infrastructure can cause economical decline.  
As described above, there is a perception that mobility in general is 
important for growth, and this view is supported by both government officials, and 
business representatives. In Denmark, an example is the Danish transport minister 
Flemming Hansen who in relation to an international transport and economy convention 
in Zaragoza, Spain, stated that mobility created by modern infrastructure is a 
precondition for economical growth, and for the freedom that people in Europe expect. 
Another example is the confederation of Danish Industries (DI), who attempts to act as 
an opinion forming tool through releases of reports and statements for the press. In 
these, they are advocating for the same viewpoints as above, and also for more freedom 
of movement for road traffic, as well as to prevent inhabitation for road traffic by 
introducing road pricing.  
There is a tendency to treat transport as one homogenous unit when 
addressing the issues of mobility and growth. This is evident in the statements above, 
but can also be seen in the work by scholars such as Banister and Berechman (2000). 
They address the relations between economical development and investments in 
transport infrastructure, but the case studies describe all kinds of transport from airports 
to roads and railways.  
When dealing with road transport, it is easy to comprehend why elements 
of this form of transport are important for economical growth: if goods cannot be 
brought to the consumers, one of the key elements in the economical system that we 
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know will cease to exist. The significance of transport in the production and distribution 
of goods could be discussed, since, according to Drewes, only 5 – 8% of the price of a 
commodity derives from transport (Drewes Nielsen, 2005).      
The focus of this project, however, is the mobility created by individual 
transport and in particular - private cars. It is evident, as shown in the introduction, that 
there has been an increase in the number of cars and the distances they cover due to 
development. In the following discussion, it is our intention to attempt to isolate private 
automobility from other forms of transport. 
When determining what economical growth potentials the private use of 
cars possesses, it is important to determine what cars are actually used for. According to 
the Danish Transport Research, only 24% of trips measured in distance have the 
purpose of commuting between home and work. The rest is errands, leisure driving, or a 
work/errand combination (Danish Transport Research, 2007).  
The data from the Danish Transport Research indicates that there are two 
ways a car can be utilized, which have an impact on economical growth: 
 
1. The car is used as a tool that can bring the consumer in contact with commodities and 
services which can be purchased.  This induces economical growth. 
 
2. The car is used to bring workers to their workplace or place of education. This is 
crucial to economical growth since production is dependent on human capital, and the 
growth of human capital relies on people's access to education. 
 
When addressing the question of mobility and consumerism, one could 
ask whether this consumerism is completely dependent on the use of private cars. As 
Urry suggests (2004), the mobility is an automobile system that is self inducing. This 
system is also described as "auto hegemony" by Freund and Martin (1993). This means 
that the way society is constructed is highly interlinked with the use of cars. Shopping 
malls, large hardware stores and supermarkets etc. are located with car accessibility in 
mind. Does this mean that people’s propensity to consume would be diminished if their 
access to cars was reduced? In the short run, maybe, but in the long run markets would 
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adapt to this new world order, and a decentralization of places and consumption would 
probably take place. In relation to consumerism a substitution for physical mobility is 
internet shopping, which has the potential to reduce car use and still maintain the 
amount of goods people consume. It is interesting to note, that even though internet 
shopping has become more widespread over the past decade, car use has increased in 
the same period of time. 
A factor determining people's ability to spend money on consumer goods 
is of course the amount of money available for this purpose. More consumption "makes 
the wheels turn” and consumption is induced by a loose fiscal policy (Begg, 2006). The 
Ministry of Transport and Energy (2004) claims that mobility creates economical 
growth. How is this true when economists claim that a loose fiscal policy induces 
growth? The cost of owning and operating a car in Denmark is high due to the fact that 
Denmark has some of the world’s highest taxes on buying cars, and when using a car 
one has to pay a tax each year according to how much the car pollutes and wears the 
roads. For many car owners, especially the ones who operate their car alone, it would be 
cheaper to use public transportation, and thereby have more money available for 
consumption.   
It is interesting that the government sees automobility as something which 
is growth inducing, when taxes put on car use actually reduces the propensity to spend. 
With the development of the automobility system, workplaces have been 
more spatially scattered for the worker, or rather, the worker can potentially choose to 
work at many different localities due to his access to efficient transport. As mentioned 
earlier, it is important to have a workforce present to maintain output. Official Danish 
sources claim that mobility is crucial to economical growth, and it is argued that when 
restrictions to automobility occur, it is damaging to the economy.  
An example is a congestion research project carried out by the Danish 
traffic ministry. In the report, it is estimated that congestion costs approximately 6 
billion DKK for the Danish society each year in the Copenhagen area alone (Ministry of 
Transport and Energy, 2004). The calculation is done by assessing the opportunity cost - 
an economical term for the time wasted in traffic jams that could potentially have been 
used productively - is also a part of the calculation. In order to determine whether it is 
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plausible to apply this argument for all motorists stuck in congestions, again, it is 
necessary to differentiate between different forms of mobility. When congestions are 
discussed, the terms object- and corporal mobility can be applied to describe the 
movement of goods and people respectively. It is indisputable that both categories waste 
fuel and that is a cost. But is it a cost for society? Since most of the cost of buying fuels 
comes from taxation, revenue is created for the government when fuel is burnt, whether 
it is done moving or not. 
When object mobility is inhibited, it makes sense to talk about an 
economical loss. If goods cannot be transported to the next link in the production chain, 
it means that output is not optimal. When determining whether inhabitation of corporal 
mobility has a societal cost, it is necessary to further subdivide this category: People 
who are commuting to or from work, and people who are working while in their 
vehicles. For the last category, the same applies as for the case of object mobility.  
Since congestion mostly occurs around the times when most people are on 
their way to or from work, it indicates that the biggest group caught in congestions 
belongs to this category. Even though there is an opportunity cost for his group when 
they are caught in traffic jams, it can be discussed whether this is a societal cost. One 
can argue that if a commuter travels to the same destination regularly, he or she will be 
aware of the fact that congestions mean prolonged travel times, and therefore he or she 
will leave earlier in order to get to the workplace on time. Hence, the journey takes 
place in the worker's spare time. The same applies for the travel back: Workers do not 
leave early because they anticipate congestions, they leave when their work day is 
finished; the trip home also takes place in spare time.  
The Ministry of Transport and Energy puts a price on the cost of one hour 
of congestion for commuters, business related vehicles, and private cars with other 
purposes caught in traffic jams. The price is estimated to be 85 DKK for commuters, 
380 DKK for business related vehicles, and 52 DKK for vehicles with other purposes 
(Ministry of Transport and Energy, 2004). This means that automobility is regarded as 
being so important that it is a burden for society when mobility is restricted - even when 
it is limited to leisure time activities.    
A mean to reduce congestion is to invest in infrastructure. Investments are 
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done in order to assure that automobility is maintained, and economical growth is not 
inhibited. The most valuable mobility is the object mobility, and the corporal mobility 
that has a business purpose. This is evident when comparing the numbers above, used 
by the Traffic Ministry. The effect of investment in road infrastructure has a drawback, 
in the sense that more infrastructures will create incentives for more car drivers to use 
the roads. A further economical growth will also mean that more people will be able to 
afford private vehicles. This will lead to congestion which takes more investments in 
infrastructure to overcome. In this case mobility leads to immobility. The economically 
important form of mobility is restricted by private automobility. There seem to be very 
little will to act in order to reduce automobility, and policies to minimize individual car 
use are limited and clearly not able to keep the number of cars and kilometers driven 
from increasing dramatically, as we have described in the introduction. According to a 
report from the Danish transport advisory board, it takes for the current tax deduction 
for transport expenses in private cars to be abolished, and an increase of 50% on gas 
prices in order to maintain CO2 emissions at the 2005 level (Nielsen, 2000).  
Even if the claim that individual automobility is a precondition for 
economical growth is readily accepted, it does not explain the reluctance to reduce the 
population's propensity to buy large, fossil fuel consuming cars. It is our thesis that the 
reason why the Danish population are able to buy these large vehicles, and why the 
number of these large cars have increased in numbers at the expense of small cars, is 
that economical growth gives the financial latitude for consumers to invest more in their 
cars. It is not the need for a big car, but rather the fact that it is possible financially, that 
determines the purchase of bigger cars. This is supported by Drewes Nielsen: 
 
"The growth in transport is closely connected to economic growth, and the 
relationship is an accumulative one. Transport growth is greater than economic 
growth." (Drewes Nielsen, 2005, p50) 
 
So what is the reason for the limited restrictions on individual car users? 
Even though Denmark has some of the highest taxes on cars and fuel, it is obvious that 
it is not enough. Why is it readily accepted that unnecessary amounts of CO2 is emitted 
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by large cars, when large cars do not produce more mobility than smaller, more energy 
efficient models? 
Freudendahl-Pedersen uses the concept of structural stories to describe 
some of the mechanisms in the system of automobility. She defines structural stories as: 
 
"A structural story contains the arguments people commonly use to 
legitimize their actions and decisions. The individual views and expresses structural 
stories as universal truths, agreed upon by all. A structural story is used to explain the 
way we act and the choices we make when exercising our daily routines. It is a guide to 
certain actions that, at the same time, emancipates us from responsibility." (Freudendal-
Pedersen, 2005, p30). 
 
Structural stories could be a theoretical reason why it is accepted in 
society that some of us drive cars that are relatively big: A big car is needed if one has 
children, when the family needs to go on vacation, or when grocery shopping. As long 
as it is affordable, anyway. It is easy to imagine that a big station car changes its status 
from "need to have" to "nice to have" if prices rise significantly. As Freudendahl-
Pedersen points out, there is no biological relation between the ability to reproduce, and 
the ownership of a car. It is argued that the kind of conclusions put in the structural 
stories – which are especially used within the second modernity – make a general 
mistake in leaving modern life experiences without a car invisible. Even though we are 
talking about the use of simple sentences, they often hinder important changes toward a 
more sustainable system than the automobile transport system (Freudendal-Pedersen, 
2005).    
 
 
3.2. Consumerism culture  
 
Even though, automobiles were originally invented in Europe, the 
industrial mass-production of cars originated in the US. France introduced the very 
popular Ford model-T in 1908 and prior to France’s introduction of this Ford, the US 
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was not the absolute leader in automobile adaption. Since the automobile revolution at 
the highlight of the first modernity, the telephone and the Internet have been primarily 
and most intensively adopted by the US. This adaptation intensified as an emerging 
hyperautomobility. The reason for European adaptation rates of automobility being 
much lower than in the US was both high prices and governmental focus on the 
construction of a public transportation system (Kellerman, 2006).     
One of the crucial aspects to consider when looking at the increase in 
demand for mobility is the issue concerning cultural consumerism. Referring to 
reflexive theory about first and second modernity will help to explain the shift in 
consumer patterns.  
In the first modernity people and goods were transported to a large extent 
by physical mobility: moving directly from one place to another. A goal in this first 
modern mobility was to move upward having both a direction and a destination 
prearranged. By adapting the new information technologies as well as upgrading older 
devices, globalization paved the way for virtual mobility and contacts. Mobility within 
the second modernity, has increased the sense of freedom due to the availability of 
technologies. The Internet is the predominant communication technology available for 
private use, and is considered to have brought about changes of a magnitude similar to 
the automobile technology (Kellerman, 2006).  
It is possible to argue that second modernity implies hybrids between 
drivers and cars, as separate from hybrids between communication devices and users. It 
is evident that hybrids emerge among people, devices and communication technologies 
simultaneously; for example, using cell phones and laptops while being physically on 
the road has become an accepted everyday activity.    
 
“The hybrid then is between three in entities: a driver, a car moving from 
one point to another and a mobile phone moving voice or data to various points on the 
globe per the phone calls made or received by the driver while on the road. As speedy 
as a car, train or even a plain can be, the speed of virtual mobility is always higher, 
thus creating a discrepancy between the simultaneous physical movement and the 
virtual one.” (Kellerman, 2006, p57)  
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As the individual mobility and the possibilities of technology increase, so 
does the rate of consumption. Due to development, modern daily life is heavily 
influenced by mobility, and simultaneously a range of different lifestyles influences 
mobility. Going to work can demand one kind of lifestyle, while the social life in the 
sports club or among friends might demand a very different one. What has become 
essential for today’s lifestyles is mobility, due to the fact that the more mobile the 
individual is the more possibilities are available (Freudendal-Pedersen, 2005).  
 
“Individuals construct notions of mobility in their everyday lives and 
practice. These notions actively contribute to justifying and maintaining specific 
patterns of travel choice and behavior.” (Uth Thomsen, Drewes Nielsen and 
Gudmundsson Eds., 2005, p2).  
 
Identity is very much affected by societal and individual change, because 
identity and lifestyle in the second modernity is basically built on mobility and 
flexibility. 
 
“Several studies have proved that modernity and automobility are closely 
linked. The wishes and longings for access are an integrated part of modern life, where 
families and social ties are formed across greater and greater distances. Mobility and 
accessibility represent something good and valuable.” (Drewes Nielsen, 2005, p56). 
 
Automobility has influenced possibilities and has increased the demand 
for transport. Urry argues that the roots of mobility are to be found in modern life, and 
accessibility and mobility create identity and relationships (Drewes Nielsen, 2005). 
Transport is one of the basic elements of a global economy, due to the speed and 
volume that is required to gain advantage in global competition. Both the global 
division of labour and the globalized economy in the second modernity demand growth 
in the transport sector in terms of volume and speed. Today’s transport system is one of 
the crucial reasons and preconditions for the current productivity. Virtual mobility 
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allows passengers to bring with them their work and personal connections, as well as 
personal ‘libraries’ and other sources of information. 
 
“(…) whereas the physical spatial mobility of humans is still retrained by 
the time-bounded friction of distance, the virtual spatial mobility of humans is not.” 
(Kellerman, 2006, p74).  
 
Any performed physical movement or journey from one place to another 
under well-developed telecommunication infrastructures, do not change the spatial 
extent of virtual mobility of a traveling person. Globalization and our well-established 
network society have made those movements possible. Mobility has heavily influenced 
our consumer patterns, structure in society, and individual choices.  
Earlier we mentioned the ‘Structural stories’ which help to legitimize 
actions and decisions in relation to use of individual transport; for instance saying that 
modern life is busy and it is impossible to live without a car. According to Freudendal-
Pedersen, choosing a lifestyle is the same as avoiding everyday life becoming too 
incalculable, because it release humans from a number of choices and decision 
processes that they otherwise would be forced into (Freudendal-Pedersen, 2005). 
Automobility and car use has become a cultural symbol of status, power and freedom 
along with pleasure. What was said earlier is that only around ¼ of the kilometers used 
for individual transport is a result of people commuting between home and work, and 
the remaining ¾ of kilometers for individual transport is accumulated in errands, leisure 
driving and work/errand combinations. This puts things in perspective, and states a clear 
argument for the importance of mobility in creating lifestyle. 
Considering the fact that modern society, especially in the wealthy parts of 
the world, has evolved into the second modernity, we can start to look at the tendencies 
in consumer patterns within this second modernity. When Urry talks about the system 
of automobility as a self-expanding system, we must also consider how individual 
choice supports this system. An expression of individualism could be interpreted 
through consumerism. When we look at the value-system and culture leading up to the 
second modernity, we primarily think of the post war boom, especially in the US. As 
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the concept of automobility grew through out the post war boom, so did the cultural 
exchange between the US and Europe. Because of this development it can be argued 
that Europe adapted consumer patterns from the US. This development can be seen in 
the perceptions of  what constitutes “the good life”. “The good life” has throughout the 
last 50 years been associated with the nuclear-family sphere and the acquisition of 
accessories for this sphere. The overall belief was that everyday life should be improved 
with the help of appliances, which could make life easier for families. Kitchen 
accessories, electric shavers, refrigerators, television sets and ultimately the car were all 
objects that could make you achieve “the good life”. This mindset or way of life built 
the foundation for expressing how “up-to-date”, fashionable and successful you were as 
a member of society. More and more consumer goods have become available, and 
consumers increasingly have had more money to spend on these goods, resulting in an 
“Auto-consumerism”. As more goods equal more success in life, this has been a self-
perpetuating phenomenon. Ironically this pursuit for “things that are not really needed, 
but just icing on the cake”, has made people work more in order to be able to afford 
these goods. As more and more people have been able to afford consumer goods, 
holidays and so forth, lifestyle has become more extravagant in order to really 
emphasize the success of individuals.  
These consumer patterns have meant that energy consumption and C02 
emissions have skyrocketed putting an increased stress on the environment. Even 
though recent tendencies have shown new trends towards environmental-awareness, 
organic foods and fair-trade, the overall perception that goods equal success in life, 
must be changed in order to change society. Consumers have the power to change these 
habits by simply choosing differently. Time Magazine declared the year 2006 as the 
year of YOU; “the YouTube generation”, as individuals have unprecedented 
possibilities to communicate with the world, share opinions and influence trends and 
behavior worldwide. This realization also means that consumers for a long time have 
had no intent to change the system, and more so it is the consumer who must push the 
agenda for a new system of mobility and consumerism, in order to create political intent 
for a change.  
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3.3. Incentives to maintain the system of automobility 
If we seem to have at least some alternatives to extensive use of private 
transport, why are the responsible institutions not taking clear actions to promote the 
use of public transport and more environmentally friendly cars? The theory of system of 
automobility helps us to understand that there are elements inside the system that keep 
sustaining it. Even more, the whole system is sustaining itself. A clear example is the 
auto industry. Not only are the companies responsible for developing the infrastructure 
interested in sustaining the existing levels of car ownership, but so are the car 
producers. The industries of road building, car production, car insurance etc. are in need 
of each other and are, to a large extent, dependent on each other’s existence. Therefore 
it is essential for them to sustain the levels of private car ownership.   
Lobbyism is one of the ways to reach the goal. It is becoming a more and 
more relevant means in governing institutions. The car producers do not hesitate to use 
it for their own good. As for example, the automobile producers both in Europe and in 
the US have shown considerable resistance to the initiatives to reduce car CO2 
emissions.  
The recent attempts of the European Commission to agree on mandatory 
targets for automotive CO2 emissions resulted in pressure from the car industry. Initially 
the aim was to reduce the average emissions from new cars sold in the EU to 120g/km 
CO2 by 2010 at the latest. Nevertheless, the ongoing discussion between the European 
Commission and the car producers resulted in a voluntary agreement, setting a mid-term 
target of 25% reduction on CO2 emissions from motorcars by 2008 (from 186g/km in 
1995 to 140g/km in 2008). With that the car industry not only succeeded in postponing 
the 1996 Community Strategy's target date for reaching 120g/km within two years, from 
2010 to 2012, but also settled for a binding target of 130g/km by 2012, to be achieved 
through innovations in vehicle technology, instead of 120g/km (Corporate Europe, 
2007). Even though the final legislative proposal is expected at the latest in spring 2008, 
it is possible that in the near future car producers will be a significant force in the fight 
between environmentalists and the elements of the system of automobility. The table 
 Roskilde University  
The International Social Science Basic Studies 2nd semester project - Spring 2007: “Mobility – On the move?” 
Group 14: Maija Bertule, Jens M. Kring, Qillaq Nielsen, Lasse Degn, Gerelmaa Gerelsaikhan, Lærke Smith 
 
 
 
 
Page 53 of 89 
below shows the number of industry lobbyists in Brussels. However, these numbers do 
not show the whole truth. Very often the lobbyism takes place under cover and there are 
a lot of cases when lobbying for the interest of the car industry takes place as a hidden 
agenda.  
Car Industry Lobbyists in Brussels 
Company / Association 
Staff in EU 
affairs offices  
Lobbyists in the 
European Parliament 
Forum for the Automobile and Society / 
F.I.A (joint secretariat) 
? 4 
ACEA  19 3 
German Association of the Automotive 
Industry (VDA) 
- 1 
Volkswagen 4 3 
BMW 3 2 
DaimlerChrysler 4 2 
Man - 1 
Rolls-Royce <= 3 - 
General Motors 5 3 
Ford 3 1 
Volvo (buses etc.) 5 3 
Scania - 1 
Fiat 3 3 
Renault 7 1 
JAMA 6 1 
Toyota ? 4 
Subaru <= 2 - 
Honda 1? - 
Total <= 65 33 
 
Figure 17: Car Industry Lobbyists in Brussels. Source: Corporate Europe, 2007 
 
An example of a possible lobbyism connection in Denmark is apparent in 
a report from The Academy for Technical Sciences [Akademiet for de tekniske 
videnskaber – ATV]. The purpose of the report “Before the traffic stalls” [Før trafikken 
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går i stå] is to: “formulate visions for how transport in Denmark can operate efficiently, 
flexible, experience and growth inducing in a future where transport of goods and 
persons is rapidly increasing”4 (ATV, 2006). 
The ATV is a think tank with members ranging from Danish university 
scholars, to business leaders from private enterprises. One of its members is the CEO of 
the Confederation of Danish Industries (DI), Hans Skov Christensen. DI is a special 
interest group with 7000 members from Danish industries (DI, 2007). Even though 
Christensen was not directly involved in the committee that wrote the report, we are 
using DI’s position in a think tank like ATV, to illustrate how influence can be used to 
maintain the system of automobility as described by Urry.  
Car Industry [Bilbranchen] is an integrated branch in Christensen’s 
organization.  The members in this branch are car retailers supplying new and used cars 
to Danish consumers. The new cars sold in 2006 totaled to reach a net worth of 37.6 
Billion DKK. Of these, 24.4 Billion DKK was tax revenue for the government, leaving 
13.3 Billion DKK as revenue for the retailers (Danish ministry of taxation, 2007). This 
revenue is an incentive for the members in the car branch of DI to maintain the system 
of automobility. The retailers are the first of the six components listed by Urry, as 
reasons for the system to maintain itself (DI, 2007). 
 
 
3.4. Policies to reduce CO2 emissions from road transport 
 
The policies that are being implemented differ between the international 
and national arenas. Even though the international agreements have a vision to involve 
all the nations in the world, the individual countries have a right to accept or to refuse 
the agreements depending on their political and economical circumstances. The major 
existing agreements on reducing CO2 emission in the international arena, is the Kyoto 
Protocol and the UN Framework Convention on Climate Change.  
 
                                                 
4 Translated from Danish 
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Regional & National legislation acts 
Countries accomplished various kinds of agendas to reduce greenhouse 
gas emissions and other climate change effects by introducing different types of 
legislative acts. As our main focus is on private transportation, we will elaborate on the 
legislative acts and policies concerning individual transportation. There are different 
types of policies implemented in order to act in favour of CO2 emission reduction. The 
table below shows legislative developments and taxation on the direct measurement of 
CO2 emissions intended to reduce global warming:  
 
 
Countries Legislative developments 
France Law on Air Quality and Energy consumption 
Japan 
Law concerning the promotion of Measures to Cope with global 
warming 
Norway, Netherlands, Finland CO2 Tax 
Switzerland The environmental law 
 
Figure 18: Legislative developments and taxation on the direct measurement of CO2 emissions intended to 
reduce global warming. Source: OECD, 2002 
 
 There are other types of actions dealing with CO2 emissions, examples of such are: 
• Energy efficient automobiles. 
Countries introduce energy saving automobiles in the market and put CO2 
emission standards on the vehicles.  
As an example, EU set up the European Auto-Oil Programme in 1994 
with the European associations for the car industry (ACEA) and the oil industry 
(Europia), to provide technical basis for the development of EU policy towards road 
vehicle emissions (OECD, 2001).  
Countries such as Canada, Japan, The Netherlands, Norway, United 
Kingdom, and the US have set limits on vehicles’ CO2 emission.   
The US implemented Corporate Average Fuel Efficiency standards 
(CAFE), which require the car manufacturers to meet fuel economy standards for new 
vehicles. The Congress passed a Conservation Act in 1975, which requires 
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manufacturers to meet the 13,1litres/100km in order to obtain a tax deduction. The 
number decreased to 8,61litres/100km in 1985 (OECD, 2001). 
Rational Use of Energy in Japan has a vision to increase the fuel 
efficiency standards for gasoline-powered automobiles, and the estimation shows that it 
would reduce average CO2 emissions from gasoline-powered cars by about 21% by 
2010, and for diesel vehicles by 13% by 2005 (OECD, 2001).  
Voluntary acts include Italy’s FIAT group, which took initiative to reduce 
emissions from new cars from 145g/km in 2005 to 136g/km by 2010. The agreement 
also supports the idea of using alternative fuels such as electricity, hybrid engines, 
natural gas and bio-fuel (OECD, 2001).  
Some countries use fiscal measures to support the idea of having fuel 
efficient cars. Vehicle Excise Duty is used in the United Kingdom to categorizing the 
cars into 4 sections by their rate of CO2 emission, and puts a higher duty on the cars that 
pollute the air compared to the cars that emit less. Cars that use alternative fuels have 
extra tax deductions. 
 
• Measures to improve road traffic flows / Fuel and automobile taxation 
This paragraph deals with the increasing CO2 emissions from cars that are 
moving at a low speed, stopping at traffic lights, or sitting in traffic jams. This occurs 
because of slow traffic flow due to an increasing number of cars. Countries have taken 
action to improve traffic flow, such as reducing the traffic burden during peak hours by 
staggering work hours, and introducing electronic toll collections or road pricing.  
 
Another method to increase the traffic flow is to reduce private car use. 
The taxation on fuel, including CO2 taxes, and taxes on car registration, influences 
consumer choice regarding the size and efficiency of the car which is purchased. It also 
plays an important role in countries’ strategy to reduce car transportation and creating 
incentives for people to switch to public transport. The taxation rates differ in each 
country. To reach the target of reducing the use of private cars, countries are adopting 
the following initiatives:  
a. Developing new train/tramlines & improving the service 
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b. Creating bicycle paths  
c. Control over parking lots and reducing the capacity in main streets 
d. Developing walking streets/quiet zones 
e. Keeping the transit traffic out of the city 
 
• Alternative fuels and technologies 
Alternative fuels and technologies are being developed and utilized in a 
small scale. Governments are investing in new technologies and introducing scientific 
research. For example, Japan introduced purchase subsidies and invested in refuelling 
infrastructure. The result is 37,500 Hybrid cars sold by March 2000. Natural Resource 
Canada granted a motor vehicle inversion for cars to operate on natural gas, and by 
1994, 35,000 cars had made the conversion, and there were a total of 135 filling 
stations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. Alternatives to individual transport 
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4.1. Public transportation in Denmark and the US 
 
Both the United States and Denmark have witnessed growing dependence 
on private cars during the past decades. Meanwhile, the advantages of public 
transportation seem to be forgotten. Public transportation produces 95% less CO, more 
than 92% less VOCs and nearly half of that in CO2 emissions per every passenger mile 
traveled compared to private vehicles. Besides that, for every passenger mile traveled, 
public transportation uses about one half of the fuel consumed by cars, and about one 
third of that used by sport utility vehicles and light trucks. In the US alone, public 
transportation riders save approximately 885 billions of gallons of gasoline per year. If 
Americans were using public transportation at a rate of 10% on a daily basis, it would 
reduce its dependence on oil imported form the Persian Gulf by 40% (APTA, 2006). 
This raises the question, why is that the private car user number is still far higher than 
that of public transportation use? 
Private car ownership is understandable in the US with its long distances 
and limited access to public transportation, but is the motivation for utilizing private 
cars the same for the cars owners in Denmark, with its short distances and relatively 
developed public transportation system?  
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The table shows the growth levels of car ownership in different countries, including the 
US and Denmark.
 
Figure 19: Growth levels in car ownership - including Denmark and the US. Source: OECD/IEA, 2004 
 
It was not until the 1960s, after a long time supporting the highway 
construction projects, that the US government took steps to improve the public 
transportation system. In 1968 the Congress established a federal agency to public 
transport (now – The Federal Transit Administration), and in 1973 it provided federal 
operating subsidies for public transport for the first time. This was followed up with 
additional operating assistance in 1974 (Grengs, 2004). By 1982 Congress had 
dedicated a portion of the federal gas tax to public transportation (Grengs, 2004). Now, 
data shows that in 2004, Americans took 9.6 billion trips using public transportation. 
According to the American Public Transport Association (APTA, 2006), around 33 
million trips are taken each weekday in the United States.  Approximately 54 % of all 
the travel done using public transport is commuting to and from work; 15 % to and from 
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school; 9 % to go shopping. About 52 % of the users are women and 48 % are men. 
Nevertheless, private vehicles are the dominant means of transportation, and growth in 
car travel has been increasing more rapidly than travelling by public transport. 
 
 
 
 
 
 
 
 
 
 
 
Figure 20: Passenger trips from 1900-2010. Source: American Public Transportation Association (APTA), 
2006 
 
In Denmark the economic growth in the 1960s and 1970s boosted the car 
ownership rates, as it did in many other European countries at that time (Vuk, 2005). 
Years before that – in 1947 – the so-called ‘Finger plan’ was established in order to 
provide an efficient public transportation system in the Copenhagen area. Its main aim 
was to provide transportation between the housing areas outside the city centre and the 
jobs in the inner city of Copenhagen (Vuk, 2005). It resulted in the S-train system in 
five different directions. In recent years another main addition to the public 
transportation system has been the construction of the Copenhagen Metro, which first 
opened in 2002. 
At present, public transportation is an important part of the transportation 
sector in Denmark. Even though cars are still a predominant means of transport.  In 
2002 it constituted 75 % of all passenger transportation. Of the remaining 25%, 12 % is 
by bus, 8 % by train and 3 % by bicycle. In 2003, the passenger transport accounted for 
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73 billion passenger km, equivalent to 37 km per person a day (Statistics Denmark, 
2005).  
 
Figure 21: Passenger transport performance by mode of traffic. 2003. Source: Statistics Denmark, 2005 
 
Globalisation is changing the nature of the cities all over the world. The 
big cities are expanding more and more, and people are becoming increasingly 
dependent on transportation. Transport policies are facing different problems depending 
on the economic and social characteristics of the countries. Due to growing trends of 
urbanization and the sprawling of the big cities in the US, analysts and city planners are 
facing the issue of social inequality, which raises a question: ‘What purpose should 
public transport actually serve: to cater to people who do not have other transportation 
choices or should it offer an alternative for car drivers?’ (Grengs, 2004). With growing 
division between the social groups in the US, its transportation politics is facing new 
problems of a growing gap between the poor people that have no or limited access to 
private transport and who are vitally dependent on the accessibility of public 
transportation, and the richest part of population that own private vehicles. Decades ago 
the main purpose of public transportation was to create mobility for people that did not 
have other options, but now, when economies are growing, more attention is being 
drawn to such externalities of transport as environmental pollution. We are also faced 
with a dilemma of choosing where to invest in public transport infrastructure: to expand 
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existing areas of public transportation, or to invest in creating public transport 
opportunities in areas that do not currently have that option. An example is Denmark, 
where the economic situation for people is generally better, the welfare level is higher 
than in the US, and the social division of population is not so great.  Here more attention 
is drawn to the environmental issues and the reduction of  CO2 emissions from cars.  
Even though Danes have much shorter distances to drive, and the public 
transportation is fairly developed, the private car ownership has risen by 20 % in the 
period of 1990 – 2005 and so have the distances people drive (Statistics Denmark, 
2005). In respect to the distances people travel, there has also been an increase in the 
traffic of passenger trains, especially the ones that travel long distances, and to a lesser 
extent the S-trains in the Copenhagen area.  
 
 
Figure 22: Train-km performed. 1990-2004. Source: Statistics Denmark, 2005 
 
Despite this, data also shows similarities in the use of public transport both 
in Denmark and the US. Public transportation is mostly used when people go to their 
workplaces, while private cars are preferred for the weekends and holidays.  
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Figure 23: Transport performance by mode of transport. 2003. Source: Statistics Denmark, 2005 
 
All the presented data raises a discussion on whether the private car 
ownership levels are growing due to the need for private transportation, or if there are 
other reasons behind it. One would expect that these two extremely different countries 
would have different results when it comes to solving the problem of radical increase in 
the number of cars. Nevertheless, they are facing precisely the same tendencies in the 
sector of private transportation.  So why is it that in both of these countries people keep 
buying more and more cars that keeps queuing up every morning?  This example of 
Denmark and the US helps us to conclude that there are other reasons to choose private 
means of transportation than just distance.  
Despite the developed public transportation system and the government 
initiatives to reduce the CO2 emissions, the problems created by growing private car 
numbers do not seem to have an easy solution for the near future. Even when presented 
with alternative possibilities, people are still choosing to own a private vehicle and 
enjoy the relative ‘freedom’ of using it. This has a lot to do with the growing power of 
consumerism culture and the power of trends. Owning a car is a part of the perception 
of what “good life” constitutes: owning a car, a house, and having a family – these are 
all criteria that measure how successful we are. 
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4.2. To what extent is it possible to replace transportation with IT? 
 
 Since the invention of the telegraph in 1775 by Francisco De Salva, people 
have had the opportunity to move large quantities of information without having to 
move physically. This represents the turning point in modern times by introducing the 
concept of “Virtual Mobility” (Vogl, 2004). “We understand virtual mobility as an 
additional option, not as a substitute.” (Vogl, 2004, p.2). As implied in the quote, this 
revolutionary development did not cause the substitution for e.g. mail deliveries, but it 
did offer an alternative. Technological developments have therefore continuously 
offered additional solutions to how we communicate, and thereby diminished the need 
for physical transportation. The invention of the telephone in the 1870’s came as a 
natural continuation of the telegraph and expanded the potential of communication 
technology.  The first introduction of the mobile telephone technology was in 1906 by 
Lee de Forest, who already at this point claimed that it would be possible for 
businessmen  “(…) even while automobiling, to be in constant touch.” (Kellerman, 
2006, p100). Historically the growth and development of advanced telecommunications 
has been driven by military applications. The first Internet had its origins in the US 
Defence Department’s Advanced Research Projects Agency (Moss and Townsend, 
2004). As the Second World War ended, the importance of communication was 
apparent and with the following cold war, the need for a stabile and enduring com-tech 
system was created through the threat of nuclear holocaust. Thus in 1969 the 
APARNET was a reality, the “mother” of the modern Internet, and with this we entered 
the era of the information technologies. Until this point, the communication technology 
was limited by its level of distribution. However, as science progressed, the limits of 
communication technology diminished through the creation of wireless and satellite 
technology. Wireless communication technology was introduced in the late 1990s 
(Kellerman, 2006), and today it is possible to communicate from anywhere on the face 
of the planet if you have access to a satellite.  
The question is then what we do with this technology? As mentioned 
earlier the increased access for communication technology has not replaced 
transportation, but simply offered an additional choice. The amount of cars and the 
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kilometres driven by passengers are currently still increasing, despite the fact that the 
technology is getting more advanced than ever.  We will look at where people choose to 
use this technology in their everyday life. An example is the simple technological 
solutions to reduce transportation within the work sphere. Inventions such as the fax 
machine, Internet and video conferencing allow businessmen/women to communicate 
and exchange information without having to leave their offices. Even the concept of 
“the office” has changed, since communication technology now allows you to work 
from your own home. This leads to a discussion on the aspects of mobility in 
connection to the individual work sphere and the modernity of society: Who works 
within this new reality of modernity?  Gerlinde Vogl participated in the research 
project “Mobility Pioneers”. The term “Mobility Pioneers” refers to self-employed 
people in the media branch such as journalists, web-designers, graphic designers and 
movie-makers. The reason for this is that these branches of jobs quickly adapted to the 
communication technology and served as trendsetters by introducing communication 
technology into the everyday work situation. In their report they interviewed the 
German freelance journalist Johanna Rheingold on her reasons for choosing to work 
from her home: 
 
“She is married, has a little daughter of five and lives near a middle-sized 
city. She reports on secret services and German and European Law on data security. 
And in a certain sense she seems to be immobile. She does not travel. Her daughter’s 
care is her job and her husband does not participate. She lives a traditional family life. 
She has just five hours per day for her extremely busy and responsible job. (…) She is a 
non-mover; she limits her spatial mobility to a minimum. (…) The world comes to her, 
she watches it via her monitor.” (Vogl, 2004, p.4) 
 
Through technology, Joanna Rheingold maintains her traditional family 
life and at the same time maintains a career in journalism from home. Together with 
other freelance journalists, they even built a professional network through a mailing 
system:  
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“They can quickly get their needed information and support for their 
professional life. The support they get via different mailing-lists ranges from technical 
advice to very complicated copyright law information. Virtual networks can be also 
used to tackle problems with employers: One of the biggest publishing houses in 
Germany wants to cut the fees for self-employed journalists. To prevent the employer 
from putting every single self-employed person under pressure…” (Vogl, 2004, p.3). 
 
Even though companies are struggling to understand this new concept of 
digital technology, and how to implement it, this shows that certain branches already 
have adapted technology for their own purposes. Arguably this is not directly applicable 
for all types of jobs, but as Gerlinde Vogl’s examination shows, it is possible to run a 
career, simply based on the access to communication technology.   
The next step would then be to see how this form of work structure could 
be incorporated into other branches of employment. As an experiment of the mind we 
could look at the great proportion of people commuting more than 40 km each day from 
work and back within the US. If these workers could work from their homes, maybe just 
two days of the week, we would reduce transport related CO2 emissions considerably. 
The problem is of course to implement technology on an everyday basis on a broader 
spectre and for more versatile uses.  
At governmental levels we already see development pushing towards 
increased usage of technology to solve everyday tasks. You can now spare the ride of 
going to your local taxation-office and do your paperwork online, and at the same time 
pay your bills via your net-bank. Of course many of these options have been set up to 
save money on government budgets and the actual person to person communication has 
been cut down, but as a positive side–effect it could potentially cut a lot of CO2 
emissions on unnecessary car-rides. The educational system has also benefited from this 
development, and one of the first places to take advantage of this was Australia. With 
the country’s huge distances and low population density school programs started out by 
offering education through the media of a radio, to let children participate from their 
homes, and more recently the Internet has taken over with web-cams and microphones. 
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Also Danish universities such as RUC give students an option of following lectures 
through Pod-casting. 
Perhaps the most significant change is at the infrastructural level, as more 
and more consumers are buying goods online. Looking into the global supply chains the 
way of moving goods has changed since before Internet technologies. These changes 
are due to improvements of key elements such as speed and flexibility by companies. 
When for instance ordering goods on the Internet, companies should be able to respond 
in “click-speed” to supply the goods ordered by consumers. This is emphasized by the 
quote below:  
 
“In the new speed-driven business environment, a company’s ability to 
thrive in the market is a direct function of its ability to get its products and services to 
the costumer ahead of the competition. Price and quality is still necessary, but the 
competitive differentiator is now the ability of companies to marshal its resources to 
provide quick and flexible customer response.” (Greis, 2004, p32). 
 
The delivery of these goods ordered online ads to the CO2 emissions, but 
the benefits are most likely greater. As an example when buying a computer online, a 
delivery company will come and bring it to your door, but the delivery system probably 
delivers hundreds of computers in the same truck at the same day.  If you compare this 
to a hundred people driving to a store and back, it is our postulation that the math adds 
up in favour of the online shopping.  
At the personal level we use cell-phones, PDA’s, computers and GPS 
systems in cars to either eliminate transportation or to maximize the efficiency of it. For 
instance, when using a GPS in a car, the person driving always knows exactly in what 
direction to go, as well as knowing about road work and when to leave home in order to 
arrive on time. The result is that the energy consumed will be minimized because 
detours and obstacles are avoided.   
Many would argue that this increase of technology use also increases our 
personal energy consumption, but if we look at the alternative energy sources, we are 
able - unlike with the combustion engine technology - to substitute conventional 
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electrical-power plants with more sustainable energy sources such as solar power and 
wind and water turbine technology. The crucial point is that we have yet to find a 
realistic alternative to fossil fuel consumption within the transport sector, and with these 
technologies available we have a potential opportunity to start cutting down on the 
ultimately highest consumer: transportation. Most of the research to date has been 
focusing on intelligent transportation systems to avoid traffic jams and smoothing road 
traffic during rush hours. The efforts have been put, not only, in broadcasting real-time 
information about traffic congestion, but also in futuristic research in inventing fully 
automated guided vehicles in which the passenger only has to type in the destination 
and not think about controlling the system in any other way (Greis, 2004). Noel P. 
Greis, director of the Centre for Logistics and Digital Strategy in the US, argues that in 
the next decade all movements of cargo within and around the metropolitan areas, will 
be enhanced by the useful implementation of intelligent transportation systems that 
combine computer and communication technologies with transportation to a much 
larger extent than what is currently seen (Greis, 2004).    
Two questions then emerge: how do we change the infrastructure so more 
branches of jobs can cut down on personal transportation with the help of 
communication technology? And why are the numbers of individual vehicles and 
personal transportation increasing despite the fact that technology offers more and more 
versatile solutions and alternatives? 
Urry identifies six “seeds” of transformation, which in his opinion will 
lead corporal mobility into a new, so called post-car system. Looking into the sixth of 
these transformations, he refers to the integration of information and communication 
technologies. This transformation offers both improved facilities for the system of 
automobility, and to some extent for the communication technologies to provide a 
substitution for corporal mobility. The question is how dominant the substitution in 
form of information technology will be, and whether it is possible to even regard it as an 
alternative or an addition to the automobility system? An argument might be that a full 
implementation of Urry’s transformations will not necessarily present a post-car era, for 
because cars will still constitute the most important medium for physical mobility 
(Kellerman, 2006). Urry’s viewpoint is emphasized in the quote below: 
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“(…) virtual and imaginative travel will not in a simple sense substitute 
for corporeal travel since at least intermittent co-presence appears obligatory for 
sustaining many forms of appropriate social life.” (Urry, 2001, p29).  
 
Face-to-face or co-present interactions are both desirable and necessary 
across a wide range of tasks in the everyday life, especially when establishing long-term 
trust relations. As Urry puts it:  
 
“Mobility in general is central in glueing social networks together, while 
physical travel is especially important in facilitating those face-to-face co-present 
conversations, to the making of links and social connections, albeit unequal, that endure 
over time. (…) crucial here is how patterns of social trust can be extended and 
sustained in the absence of co-presence, or rather the quality and frequency of co-
presence will determine the patterning of social trust that gets established.” (Urry, 
2001, p34).  
 
Having a live, face-to-face, conversation gives a good feeling of reliability 
and faithfulness. This is diminished and almost erased when people connect to global 
networks, where it is possible for instance to enter a conference room without being 
present.  To answer the question about the increase in personal transportation despite 
advances within the information technology sector, we argue that IT and the capability 
for huge amounts of information flows all around the world is only an addition to the 
automobility system, and not exactly an alternative. Information flows make things 
easier in certain contexts, but it is a very deep-rooted social instinct to have co-present 
conversations and interactions. In cyberspace virtual travel produces a life on the screen 
foreign in character compared to being co-present surrounded by people at a meeting; 
this produces a feeling of being both near and far, present and absent, alive and dead. 
This feeling of proximity and being distant at the same time is even more intensified if 
people are simultaneously on the move (Urry, 2001). 
Due to the cultural lifestyle established at the end of the twentieth century 
(what we also call the beginning of the second modernity), peoples’ consumer patterns 
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changed radically. People began to think of freedom and power as being symbols of 
status, and utilization of consumer goods became the characteristics of the good life. 
Also there has been a steady growth of private transport due to this development, and 
according to the Danish Road Directorate there is no indication this will change in the 
immediate future (Urry, 2001). Being mobile is an important quality, and the system of 
automobility has become essential for being part of our present consumerism culture. 
Potentially automobility could be substituted by information technology to 
a much larger extent compared to what is seen today. Even though we are living in a 
world of rapid change, and we are aware of the fact that oil is a finite resource in the 
long term, nobody really cares about the dilemmas that may suddenly appear in a future 
perspective when the reserves run out. As said by Aharon Kellerman, a professor 
emeritus at the department of geography at the University of Haifa in Israel:  
 
“(…) saving one physical trip through the use of the internet, might 
eventually generate another, unrelated, corporeal trip, given the time saving brought 
about by the substitution process (Kellerman, 2006, p175).  
 
The quote says a lot about humans’ attitude in modern society, and also 
helps to explain that automobility is one of the very fundamental systems of being a 
mobile person in the second modernity. The key problematics is that we are simply not 
able to consume as much in the future as we currently are, and when the time comes 
where this will be recognized, we will hopefully improve in utilizing what information 
and communication technologies are available. What is now just an addition to the 
automobility system might later be regarded a substitution among the different 
alternatives.   
 
 
4.3. RUF – the railway to the “post-car” mobility era? 
 
 The 20th century has been described as “the century of the car” (Urry, 
2004), and since the world embraced this form of transportation, it has been difficult to 
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see an alternative to the car. The individual mobility and freedom of the car cannot be 
replaced by the traditional public transportation system. In the search for possible 
alternatives to the car, we considered “RUF” or the Rapid Urban Flexible transportation 
system to be an option.  
 The system was initially invented in 1988 by the Danish inventor Palle R. 
Jensen and is being promoted by the company RUF International. The system consists 
of a “Dual mode” electric car, which drives both on a conventional road and on a 
monorail.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 24: RUF. Source: RUF International, 2007  
 
The “Dual mode” is constructed to overcome the problems of the 
conventional electric cars, which need a very large battery, and still have a limited 
range. Furthermore, large batteries need a long time to recharge and are therefore not a 
real alternative compared to the flexibility of combustion engine cars. The “Dual mode” 
system allows the car to recharge while on the monorail, thereby prolonging the range 
of the car significantly. The system allows an extension of the existing infrastructure by 
constructing the monorail four meters above the conventional road, which in essence 
allows for cheaper construction than traditional solutions. The contemporary tendencies 
for solving traffic problems within big cities have traditionally meant that tunnel 
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systems under the cities have been dug out for more road systems, or for metro or train 
lines. The RUF system could solve congestion problems within large cities due to the 
automated movement on the rails. The system guides the vehicle to enter the guide way 
(the area that links conventional road with the monorail track) at 30km/h, without the 
need for a full stop. On the rail automated driving means that the driver can enjoy the 
same benefits as passengers in a train or bus. When the RUF vehicle gets close to the 
destination, the driver takes control again, and drives manually to his destination. The 
electric car can go as fast as 80km/h on the road, and has a possible top speed on the 
tracks of 200km/h. though with the plausible cruise speed of 150km/h. Off the track the 
car has a range of 50km, requiring continuous access to the monorail. 
 
 
        
 Figure 25: RUF. Source: RUF International, 2007 
 
The RUF system’s true potential comes to life when several vehicles are 
joined on the monorail, creating a lower wind resistance compared to a single vehicle on 
the track, thereby decreasing energy consumption. The technology required is a 
computer system that will guide the RUF vehicle to the right track and to compile the 
vehicle to others going to the same junction. Tracks can divide in several places to 
accommodate short and longer trips. This will of course demand an elaborate monorail 
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system spread all over the conventional roads. The RUF system also includes the 
implementation of larger vehicles for public transportation with a capacity of 10 and 20 
passengers per car (The Maxi- and Mega RUF). Passengers can plan and pay for their 
ride with a smart-card, (see both RUF international, 2007 and Urry, 2004) and the price 
of a ride will be calculated according to the distance you travel. The utilisation of IT in 
planning journeys means that the Maxi- and Mega RUF will be able to offer the same 
level of mobility as a private car, as passengers have the option of being picked up at 
their doorstep, and dropped off at the final destination.  
 The immediate problem with RUF would be to standardize this system 
world –wide. It would take massive political intent to implement the system first locally 
and then at a global scale. Another problem could be the fact that this system only 
allows electric cars with limited speeds and design variations. Traditional consumer 
habits in the car sector have been built on the individuals’ choice of vehicle in relations 
to utility, safety and as a symbol of status. To fully embrace this system, huge changes 
both at governmental and at a personal level must occur, but as oil reserves become 
scarcer and environmental consciousness increases this could be a possible near-future 
scenario. As the RUF system offers a solution to a number of the problems created by 
private car use, RUF is one of the most interesting developments in order to build a 
sustainable future.  
As Urry theorises, in the society of automobility, we have grown 
dependent on a flexible and omnipresent access to autonomous mobility (Urry, 2004). 
The car and the infrastructure supporting it has made such a revolutionary change in our 
society, shaping our social relations, work arrangements and habitat choices within this 
century, that this self-building dependence of mobility is irreversible. As we are 
accustomed to automobility, the only way to change the system is through tipping 
points creating non-linear changes (Urry, 2004). The RUF system’s major advantage is 
therefore in its flexible structure allowing it to merge with the existing network and 
expand the road system with the monorail design. Potentially this technology could 
reduce and ultimately eliminate fossil fuel consumption in the personal transport sector. 
Arguably this development would initially only be economically possible in rich 
societies. The design suggests that RUF is only applicable to big-city areas, though 
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theoretically could be connected in larger in-land networks. Areas with difficult 
accessibility could have problems adapting this technology, and the need for vehicles 
with complete autonomous mobility would still be present. Perhaps the most difficult 
change would be, to have consumers accepting this new form of automobility. The 
illusion of the freedom that a car offers is the ability to “take a turn” at any given road 
and not to tell a computer your given destination, i.e. we would not be able to make a 
spontaneous decision on a monorail.  
As the environment suffers from our consumption and automobile lives, 
we are desperately in need of an alternative transport system. The RUF system could 
replace the traditional car and move us into the “post car” era, as a system with realistic 
possibility to transcend between car cultures. Ironically the era of the “steel-and-
petroleum” car (Urry, 2004) could be rendered obsolete by an earlier invention; the 
train. 
 
 
Figure 26: RUF. Source: RUF International, 2007 
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5. Conclusion 
 
It is indisputable that there is a strong correlation between the level of 
mobility in a society, and the ability to develop its economy. It is important, however, to 
clearly distinguish between the different kinds of mobility when addressing these issues. 
When dealing with the kind of corporal mobility that involves passenger cars, it 
becomes harder to define when the use of these cars has an impact on the growth of the 
economy in a nation state. Even though official Danish sources put a price on this 
mobility when it is inhibited, we will argue that this way of claiming and calculating a 
loss for society through immobility is questionable. 
 Nevertheless, the system of automobility as it is described by Urry, is 
maintained through various mechanisms. The fact that the system is self sustaining 
means that transport challenges are met with a "business as usual" attitude. An 
explanation for this, is described by Freudendahl-Pedersen in her work on Structural 
Explanations: We choose to utilize private cars, and we have generally accepted 
explanations that describe and excuse our choice of doing so. 
 Since the mechanisms supporting the existing use of private transportation 
are interconnected and interdependent, it makes it extremely difficult to change the 
system fundamentally. While small changes in form of environmental taxation and 
technological improvements of new cars occur successively, little is done to implement 
policies that have the potential to change the fundamental patterns of car use. 
 A factor within the system that plays an active role as a self-sustaining 
mechanism is lobbyism. We have shown that there are organisations and corporations 
that have an interest in maintaining the system of automobility, and therefore play a role 
in maintaining and extending the system. These have a tendency to focus on mobility 
produced by passenger cars, and to disregard other forms of mobility, and this is often 
instigated by certain political or financial interests. Thereby the initiatives which oppose 
the system of automobility find it hard to get support in legislative institutions.  
 One of our main arguments in this project is that mobility cannot be seen 
as one homogenous entity. For the same reason, there are different levels of importance 
within the various modes of mobility. The extent of individual, corporal mobility 
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created by the use of private passenger cars has influences on other kinds of mobility, in 
particular the object mobility. The self-expanding nature of the system of automobility 
means that private passenger cars will always create congestion. It is our argument that 
Urry lacks reflection in his description of the self-expansion of the system; the 
development of the number of cars and infrastructure is a non-linear one. When the 
number of cars has grown beyond the capacity of the road network, investments are 
made in order to increase the capacity. The relief created by these investments is only 
temporary; the increased capacity provides incentives for people to buy more cars, and 
sooner or later the congestion problem will reappear. In this way, making room for 
more mobility ends up inhibiting mobility. Thereby, corporal mobility, which is inferior 
in importance when utilized for leisure time purposes, can restrain object immobility, 
crucial for economical growth.       
  The societal reasons for favouring the automobility system can roughly be 
divided into two main categories. When we look at how our infrastructure is planned 
and constructed, it is evident that we primarily prioritise car transportation and that 
other forms of mobility are subordinated accordingly. This overall structural foundation 
shapes the mindset of the population within society and acts as a self-maintaining 
mechanism. The reasons for these political and economical structures shaping our 
society lie within the cultural setting. Consumerism, along with the system of 
automobility, has become a cornerstone in our society, and because of this it is very 
difficult to implement changes on a larger scale. As the power structures shape our 
consumer society, it is therefore only a cultural change that will shift development in a 
new direction. Another problem is the fact that the poorer countries in the world see 
consumerism culture as the ultimate expression of "the good life", and are therefore 
likely to copy it as they grow increasingly wealthy. Trends towards sustainable 
solutions have primarily been initiated in countries with a surplus economy, since 
poorer societies are putting efforts into developing their economies and not necessarily 
into creating sustainable and alternative solutions.   
 When initially researching the reasons behind people's choices to use 
private transport, it seemed obvious that the list would include the need to travel long 
distances as well as absence of other means of transportation. The chapter on public 
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transportation in Denmark and the US indicated that this was not the whole truth. Our 
research showed that there is the same tendency for people, both in Denmark and the 
US, to buy more and more cars, regardless of the different circumstances that apply in 
the two countries. This leads us to the conclusion that the consumerism culture and 
things considered to be values necessary in order to live “a good life”, play a more 
significant role in individuals’ choice of transportation than we initially thought. The 
comfort, perception of freedom, and status in society, are often prioritised over the 
environmental impacts of our actions. In this context, the factors that we initially 
assumed to be determining for the need of a car, e.g. long distances and the lack of other 
means of transportation, become of secondary importance.  
 Alternatives to private cars have been studied in recent years. It is not 
possible to fully substitute transportation by private car with contemporary alternatives, 
but it is possible to talk about alternatives if they function as an addition to existing 
transportation methods.  
 Public transportation, information technology and RUF are all modes of 
mobility which break away from the negative consequences the present system of 
automobility creates, namely congestion and to some extend the CO2 problematics. The 
RUF system provides society with a practical and realistic solution to urban and 
suburban transportation. The fact that the system incorporates the present infrastructure 
and low manufacturing cost makes it a realistic alternative to the "steel and petroleum 
car." Since the idea of the RUF system has existed for almost twenty years, it is evident 
how the system of automobility does not favour alternative solutions. The lack of 
political initiatives has also kept the idea confined to the drawing board.  
 Pollution, congestion and road accidents are the main negative 
characteristics of automobility. These problems could be solved in different ways, e.g. 
substituting the fossil fuel with renewable and environmentally friendly fuels,  city 
planning that prevents urban sprawl, and road pricing in order to avoid congestion. 
However, the system of automobility and consumerism culture has become the identity 
of the 21st century, which inhibits the shift into the post-car era.  
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Our research makes us conclude that the possibilities, within Information 
Technology, to reduce individual transportation are numerous. Despite the fact that 
many parts of society have already implemented the use of Information Technology, a 
significant reduction of private transport will demand an overall structural change in the 
present system of automobility. Information Technology has provided the current 
system with additional solutions, but no final alternatives to change the dependence of 
car use. If oil reserves become so scarce that we are forced to abandon the widespread 
use of cars, or if society, for environmental reasons, has to radically change mobility 
patterns, we would have new motivation for utilizing Information Technology in more 
practical and innovative ways. At this point the society would, to a much larger extent, 
be able to use Information Technology as a substitution rather than just an additional 
alternative. Consequently we are not likely to change the system of automobility until 
we are forced to do so. At present it is merely possible to reduce the level of individual 
transportation, as opposed to replacing it completely. 
 
It is obvious that the system of automobility is not likely to change within 
a near future. Nevertheless, it is possible to minimize the negative effects of private car 
use by utilizing existing technologies. The fact that this is not happening is mainly due 
to the lack of determined policymaking. Even though there are taxations etc. to refrain 
people from buying and using cars, they are clearly not effective enough; the number of 
cars increases day by day. The consumer behaviour could be governed through the use 
of a “stick and carrot” approach using a combination of harder taxation on cars, and 
benefits for public transportation users and people who choose to buy smaller cars. 
These policies can be introduced without a financial loss for society. After all, a small 
car provides the same amount of mobility as a large one.  
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6. Perspective 
 
Within the 20th century, humanity has developed and structured societies in 
new and innovative ways and especially in the wealthy part of the world this cultural 
evolution has been most profound and severe. When we consider which characteristics 
define our present civilisation, it is evident that consumerism and “hypermobility” are 
fundamental to our society’s structure. As we enter the 21st century, it is more so 
evident that society has grown dependent on certain fixed factors, which has locked 
development in an inflexible and self-perpetuating system. As oil is the “blood” of our 
economy, the consequences of exhausting this factor will have a crucial and grave 
impact to this system. The paradox consists of the fact that the success of our cultural 
structure is stressing the very driving force of the system to the limit.  
The question could then be how this overall structural inflexibility reflects 
on and shapes humanity? Lifestyle choices are determining when we decide to have 
children, engage in relationships, where to live, how we work and essentially how we fit 
into and co-exist in society.  
Information Technology represents the latest extension of our global 
society and serves as one of the brightest examples of human ingenuity. This ingenuity 
will present us with solutions to many of our environmental problems, providing our 
society is willing to change and reorganize the deep-rooted cultural structures in society. 
Consumerism is a choice made by individuals, and it is obvious that more appropriate 
choices come with improved technology and research, hence encouraging a more 
sustainable development. The current level of technology incorporated in society, 
results in us having more alternatives than ever. It can be argued that alternatives are a 
calculation of negative consequences, or a calculation of more positive results – even 
more often this is a balance between the two. 
As mentioned before, the year 2006 was announced to be “the year of 
YOU”, since individuals have the biggest opportunity to influence their surroundings 
than ever before. It is interesting to recognize that we are not utilizing this opportunity 
more, in order to change the system in a more sustainable way. The question is, if the 
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consumerism culture can be changed into a “sustainable-ism” culture, before it 
completely consumes it-self.  
 Regardless if oil was the factor of power, we are convinced that society 
would still resemble the present system of consumerism culture. In this speculative 
scenario the balance of power would inevitably differ from today, but fundamentally the 
power structure would be implemented through other means. The issue is then if we 
could be so fortunate to have a balance of power based on a sustainable energy sources 
opposed to our present fossil fuel system. 
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Appendices 
 
Appendix A 
Countries included in the Annex B to the Kyoto Protocol and their emission targets. 
The individual targets for Annex I Parties are listed in the Kyoto Protocol’s Annex B. 
(Annex B includes Annex 1 Parties)  
Country 
Target (1990** 
- 2008/2012) 
EU-15*, Bulgaria, Czech Republic, Estonia, Latvia, Liechtenstein, 
Lithuania, Monaco, Romania, Slovakia, Slovenia, Switzerland 
-8% 
US*** -7% 
Canada, Hungary, Japan, Poland -6% 
Croatia -5% 
New Zealand, Russian Federation, Ukraine 0 
Norway +1% 
Australia +8% 
Iceland +10% 
*  The EU’s 15 member States will redistribute their targets among themselves, taking 
advantage of a scheme under the Protocol known as a “bubble”. The EU has already 
reached agreement on how its targets will be redistributed. 
**  Some EITs have a baseline other than 1990. 
***  The US has indicated its intention not to ratify the Kyoto Protocol. 
Note: Although they are listed in the Convention’s Annex I, Belarus and Turkey are 
not included in the Protocol’s Annex B as they were not Parties to the Convention 
when the Protocol was adopted. 
Upon entry into force, Kazakhstan, which has declared that it wishes to be bound by 
the commitments of Annex I Parties under the Convention, will become an Annex I 
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Party under the Protocol. As it had not made this declaration when the Protocol was 
adopted, Kazakhstan does not have an emissions target listed for it in Annex B. 
 
Appendix B 
 
 
 The table below shows how different countries are implementing various 
programs to combat the CO2 emissions from the transport sector.  
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Measures for improving the fuel consumption of vehicles: 
 
Figure 27: Measures for improving the fuel consumption of vehicles. Source: OECD publications, 2002 
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Luxury tax 
according to 
engine size 
Initiative to 
increase efficiency 
of car fleet etc. 
 
Japan Energy conservation act    
Korea 
Fuel efficiency targets of 
vehicles 
  
Classification of 
vehicle fuel 
efficiency 
Netherlands 
EC/ACEA voluntary 
agreement 
  
Fuel efficiency 
labeling system 
Norway  
CO2 tax on gas 
and diesel. Tax 
based on vehicle 
weight, cylinder 
volume and horse 
power is included 
in the purchase on 
new cars 
National 
scrappage 
program (1996) 
 
Switzerland 
Reduction of specific fuel 
consumption of road vehicles 
CO2 law, CO2 tax 
has to be 
implemented if 
target -8% is 
missed 
 In preparation 
United 
Kingdom 
EC/ACEA voluntary 
agreement 
Graduated vehicle 
excise duty 
 
Consumer 
information 
United States 
Corporate average fuel 
efficiency standards (CAFÉ) 
“Gas-guzzler” tax   
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Appendix C 
 
 
Fuel Comparison chart 
 Energy Content 
per Gallon 
Energy Ratio  
Compared to 
Gasoline 
Environmental Impacts  
of Burning Fuel Notes  
Gasoline 
109,000 - 125,000 
Btu 
 
Produces harmful emissions; however, 
gasoline and gasoline vehicles are rapidly 
improving and emissions are being reduced.  
Non-Renewable 
No. 2 Diesel 
128,000 - 130,000 
Btu 
 
Produces harmful emissions; however, diesel 
and diesel vehicles are rapidly improving and
emissions are being reduced, especially with 
after-treatment devices. 
Non-Renewable 
Biodiesel 
(B20) 
117,000 - 120,000 
Btu (compared to 
diesel #2) 
1.1 to 1 or 90% 
(relative to 
diesel). 
Reduces particulate matter and global 
warming gas emissions compared to 
conventional diesel; however, NOx 
emissions may be increased. 
Biodiesel has a fossil energy 
ratio of 3.3 to 1, which means 
that its fossil energy inputs are 
similar to those of petroleum. 
Compressed 
Natural Gas 
(CNG) 
33,000 - 38,000 
Btu @ 3000 psi; 
38,000 - 44,000 @
3600 psi 
3.94 to 1 or 
25% at 3000 
psi; 3.0 to 1 @ 
3600 psi 
CNG vehicles can demonstrate a reduction in 
ozone-forming emissions compared to some 
conventional fuels; however, HC emissions 
may be increased. 
Non-Renewable 
Electricity N/A  
EVs have zero tailpipe emissions; however, 
some amount of emissions can be contributed
to power generation. 
Electricity is generated mainly 
through coal fired power plants,
but it can be substituted with 
renewable resources 
Ethanol 
(E85) 
~ 80,000 Btu 
1.42 to 1 or 
70% 
E-85 vehicles can demonstrate a 25% 
reduction in ozone-forming emissions 
compared to reformulated gasoline. 
Renewable 
Hydrogen 
Gas: ~6,500 
Btu@3,000 psi; 
~16,000 
Btu@10,000 psi 
Liquid: ~30,500 
Btu 
 
Zero regulated emissions for fuel cell-
powered vehicles, and only NOx emissions 
possible for internal combustion engines 
operating on hydrogen. 
Renewable 
Liquefied 
Natural Gas 
(LNG) 
~73,500 Btu 1.55 to 1 or 
66% 
LNG vehicles can demonstrate a reduction in 
ozone-forming emissions compared to some 
conventional fuels; however, HC emissions 
may be increased 
LNG is costs less than gasoline 
and diesel fuels  
Liquefied 
Petroleum 
Gas (LPG) 
~84,000 Btu 1.36 to 1 or 
74% 
LPG vehicles can demonstrate a 60% 
reduction in ozone-forming emissions 
compared to reformulated gasoline. 
High percentage of LPG fuel is 
derived from oil. 
Methanol 
(M85) 
56,000 - 66,000 
Btu 
1.75 to 1 or 
57% 
M-85 vehicles can demonstrate a 40% 
reduction in ozone-forming emissions 
compared to reformulated gasoline 
Methanol can be produced 
from renewable resources 
 
Figure 28: Fuel Comparison chart. Source: The US alternative fuel data centre 
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The biofuel is derived from plant sources and has a high BTU (British 
Thermal Unit) almost the same as gasoline, while Ethanol has lower BTU. Biofuel’s 
CO2 emission compared to other kind of fuel can be balanced through biomass growth, 
while the NOx can increase in relative amount.  
In order to have higher availability of biofuel, the countries need to 
increase their biomass production which already resulted in some countries to remove 
its trees and environmental impacts such as deforestation and extinction of plants and 
animals have occurred. Moreover, to use human and animal food as an energy source is 
an ethical and moral issue. Brazil is the biggest consumer of ethanol fuel. 73% of the 
Brazilian vehicles run on ethanol (OECD, 1993). 
CNG is considered to be environmentally clean fuel compared to other 
kinds of fuels. It is compressed gas of methane and butane – non renewable resources. 
BTU is very low compared to other fuels, 3-4 times lower than the gasoline and diesel, 
and it has some limitations on driving range and performance.  Argentina and Brazil is 
the biggest user of CNG fuelled vehicles. Even though LPG is a by-product of oil and 
natural gas and it offers the advantages of higher energy density.  
Electricity and hydrogen fuel is attractive fuels which potentially has no 
environmental down-sides. Hydrogen is potentially available, where there is water and 
can serve as a clean source of power and it can be produced from water or fossil fuel. 
Conversion of fossil fuel is not a renewable energy path, but there are several methods 
to split water to produce hydrogen. The most popular one is electrolysis, which use 
electricity to split the water.   
Electric vehicles can run on fuel cells and batteries using converted energy 
from different sources such as gasoline, diesel, coal and renewable energies. Electric 
vehicles have the advantages of low energy consumption. Even though it is considered 
to be a very clean alternative, the battery‘s life time is not suitable to replace the 
combustion engine. The Fuel cell combines electricity and hydrogen, which includes 
high power batteries.   The chart above shows that gasoline and diesel has the highest 
Btu and the energy ratio also shows that gasoline and diesel is a present the most 
efficient energy source. 
 
